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EDITOR'S  PREFACE. 


There  can  be  no  question  as  to  the  value  of  a  good  Atlas  of  Anatomy  as  an  aid  to 
the  acquisition  and  retention  of  correct  ideas  regarding  the  structure  of  the  human  body  and 
the  relations  of  its  various  parts.  Anatomy,  at  least  the  descriptive  part  of  it,  is  learned  only 
when  one  can  call  up  a  mental  picture  of  the  part  in  question,  and  volumes  of  description  will 
do  less  to  furnish  a  correct  picture  than  will  a  single  dissection  or  the  inspection  of  an  accurate 
illustration.  This  is  especially  true  as  regards  relational  anatomy,  and  without  an  accurate 
knowledge  of  the  relations  of  parts  the  student  or  practitioner  will  find  himself  sadly  at  sea  in 
his  application  of  Anatomy  to  diagnosis  and  treatment. 

To  both  the  student  and  the  practitioner,  therefore,  a  good  Atlas  must  prove  a  great  boon, 
to  the  one  in  enabling  him  to  impress  upon  his  mind  what  he  has  seen  in  the  laboratory,  without 
recourse  to  the  pernicious  "quiz-compend,''  which  is  but  a  Tantalus  cup,  to  the  other  in 
recalling  the  mental  image  more  or  less  blurred  by  time.  The  present  Atlas,  with  its  wealth  of 
accurate  illustrations  and  its  thorough  though  concise  descriptive  text,  is  presented  to  English- 
speaking  students  and  practitioners  in  the  full  confidence  that  it  will  prove  of  the  greatest  value 
to  them. 

The  work  of  the  Editor  in  ada])ting  the  Atlas  for  English  readers  has  largely  been  confined 
to  changes  in  the  nomenclature  and  in  the  arrangement  of  the  text.  In  the  original  German 
edition  the  text  and  Atlas  were  separate  volumes,  the  Atlas  proper  being  provided  with  a 
descriptive  epitome  of  the  parts  represented  in  the  various  figures.  It  has  seemed  best,  both  to 
the  publisher  and  to  the  Editor  of  the  present  edition,  to  unite  the  text  and  Atlas  in  a  com- 
mon volume,  much  repetition  being  thereby  avoided  and  the  result  being  still  a  volume  of  con- 
venient size.     The  translation  of  the  German  text  has  been  done  bv  Dr.  W.  Hcrsey  Thomas. 

As  to  the  nomenclature  employed,  it  is  essentially  that  proposed  by  the  Basel  Committee 
on  Anatomical  Nomenclature,  the  terms  being,  however,  for  the  most  part  Anglicized.  In  the 
section  on  Myology  the  Latin  terms  have  been  retained  throughout,  since  usage  has  already 
made  many  of  them  familiar  in  their  classical  form  and  it  seemed  preferal^lc,  for  uniformity's 
sake,  to  use  that  form  for  all.  A  few  terms  may  be  found  somewhat  unfamiliar  to  English- 
speaking  students  of  anatomy,  and  when  these  are  used  the  more  familiar  term  has  been 
added  in  parentheses.  The  adoption  of  a  uniform  code  of  nomenclature  is  of  such  great  im- 
portance that  the  slight  inconvenience  which  the  present  generation  may  experience  in  the 
temporary  use  of  a  double  set  of  names  for  a  few  structures  will  be  more  than  counterbalanced 
by  the  advantages  which  a  universal  terminology  will  eventually  offer. 

The  Editor. 
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AUTHOR'S  PREFACE. 


When  I  was  invited  by  the  publishers  to  prepare  an  atlas  of  descriptive  anatomy  at  a  time 
when  good  atlases  were  in  abundance  and  the  wants  of  the  preceding  decennium  had  been 
largely  supplied,  I  did  not  accept  without  due  reflection  as  to  the  demand  for  such  a  work.  I 
believed  that  this  demand  could  be  best  tested  by  having  students  use  the  existing  atlases  in 
their  dissections.  This  test  demonstrated  not  only  the  possible  popularity  of  an  appropriate 
work,  but  in  many  respects  emphasized  the  necessity  of  preparing  an  atlas  which  would  be 
handy,  practical,  not  too  comprehensive,  provided  with  illustrations  true  to  nature,  and 
specially  adapted  for  the  use  of  medical  students  in  the  dissecting  room. 

My  first  thought,  consequently,  was  to  produce  an  atlas  which  would  supply  the  practical 
wants  of  both  the  student  and  the  physician.  It  is  not  an  atlas  for  the  finished  anatomist.  The 
admirable  atlas  of  Toldt  contains  a  vast  number  of  well-chosen  illustrations,  but  it  is  so  com- 
prehensive that  it  is  difficult  for  the  student  to  pick  out  what  he  actually  needs,  and,  owing  to 
its  high  price  and  the  fact  that  many  of  its  illustrations  are  not  true  to  nature,  it  has  not  met 
with  great  favor  from  the  student  body.  In  the  present  atlas  the  aim  has  been  to  limit  the 
material  to  what  is  absolutely  ncccssar>\ 

The  first  volume  has  been  compiled  as  an  atlas  especially  adapted  for  use  during  dissection, 
and  the  illustrations  have  consequently  been  arranged  to  conform  to  the  usual  methods  of 
instruction  in  anatomy.  The  fundamental  principle  of  the  work  has  been  to  avoid  any  unusual 
presentation  of  the  subject  which  would  make  the  recognition  of  well-known  relations  more 
difi&cult  for  the  beginner. 

To  the  best  of  my  knowledge  this  is  the  first  anatomical  atlas  in  which  multicolor  lithography 
has  been  employed.  Almost  the  entire  myology  has  been  illustrated  in  this  manner;  of  the 
thirty-four  plates  in  this  volume,  thirty  were  made  by  this  method  and  the  remaining  four  by 
the  so-called  three  (four)  color  process.  The  other  illustrations  were  made  by  the  so-called 
half-tone  method,  the  complete  adaptability  of  which  is  abundantly  demonstrated  by  the  pic- 
tures. Additional  explanatory  figures  and  diagrams  have  been  reproduced  by  simple  line- 
etching.  No  woodcuts  have  been  employed,  since  the  failure  of  the  latter  method  to  produce 
illustrations  true  to  life  has  been  distinctly  shown  by  several  of  the  newer  anatomical  atlases. 
It  leaves  entirely  too  much  to  the  discretion  of  the  wood-engraver,  whereas  the  photomechanical 
method  of  reproduction  depends  entirely  upon  the  impression  made  upon  the  photographic 
plate  by  the  original  drawing.* 

♦  It  has  been  claimed  for  the  woodcut  that  many  designations  may  be  cut  in  the  matrix,  so  that  reference  lines 
are  not  necessary.  To  my  mind,  this  advantage  is  not  of  mucF  value,  since  it  is  quite  a  limited  one.  Lithography  allows 
of  a  much  freer  subsequent  addition  of  the  designations  to  whatever  extent  they  may  seem  desirable,  and  when  small 
they  are  not  so  illegible  as  they  frequently  arc  in  the  woo<lcut.  Since  it  is  undoubtedly  true  that  a  large  number  of 
reference  lines  are  inelegant  and  confusing,  they  have  been  made  in  as  few  instances  as  possible,  and  where  many  designa- 
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In  order  to  insure  the  accuracy  of  the  illustrations,  all  of  the  preparations  were  photographed 
and  the  photograph  was  made  exactly  the  same  size  as  the  intended  illustration,  lenses  of  the 
longest  possible  focal  length  being  employed  to  avoid  perspective  distortion.*  In  the  great 
majority  of  the  illustrations  photographs  were  employed  as  the  basis  of  the  drawings;  Figs. 
167  to  171  are  direct  reproductions  of  photographs,  and  Figs.  178  and  181  were  made  from 
photographs  which  had  been  touched  up.  Only  a  few  illustrations  are  diagrammatic,  and  in 
such  instances  it  has  been  so  stated  in  the  titles. 

The  illustrations  produced  by  the  half-tone  method  have  been  made  much  clearer  by  the 
use  of  a  number  of  colors.  A  buff  color  has  been  employed  for  the  bones  in  the  pictures  of  the 
joints  and  of  the  muscles,  and  various  colors  have  been  used  for  the  different  bones  of  the  skull 
and  in  the  topographic  views  of  the  cranium. f  No  illustration  has  been  omitted  which  would 
make  the  relations  of  the  parts  more  readily  understood.  Microscopic  and  topographic  anatomy 
have  been  disregarded  to  a  certain  extent,  although  enough  has  been  given  to  serve  as  an  outline 
for  the  subsequent  volumes,  which  will  be  more  topographic  than  descriptive  in  character.  The 
parts  have  been  designated  according  to  the  Basel  nomenclature. 

The  original  drawings  for  this  Atlas  were  executed  by  Messrs.  K.  Hajck  and  A.  Schmitson-t 
The  former  gentleman,  who  will  also  furnish  the  illustrations  for  the  subsequent  volumes,  has 
performed  his  difficult  task  with  such  special  ajititude  and  cleverness  that  the  remaining  volumes 
promise  to  be  even  better  and  to  exhibit  still  greater  uniformity  in  the  method  of  production. 

A  number  of  the  specimens  from  which  the  illustrations  were  made  are  in  the  collection  of 
the  Anatomical  Institute  (Wiirzburg),  and  I  take  this  occasion  to  express  my  special  thanks 
to  Professor  Stohr  for  his  permission  to  employ  them  in  this  work.  The  majority  of  the  joint 
preparations,  all  of  the  muscle  dissections  and  some  of  the  bones,  I  have  myself  prcj^ared  for 
the  Atlas.  In  addition  to  the  photographed  specimens,  other  dissections  have  been  made  and 
compared,  so  that  every  illustration  in  the  book  has  an  individual  character,  with  the  exception 
that  marked  anomalies  have  been  corrected.  The  muscles  have  been  given  a  bright  red  color 
such  as  they  exhibit  in  a  fresh  body  after  they  have  been  exposed  for  a  short  time,  although 
less  intense  tones  have  been  selected  than  those  of  the  natural  muscular  and  fattv  tissues. 

The  publishers  have  spared  nothing  to  make  the  illustrations  excel  those  of  all  other  works 
in  character  and  to  equal  if  not  excee<l  those  of  the  majority  in  number.  In  spite  of  this,  how- 
ever, the  price  of  the  work  is  much  lower  than  that  of  most  other  atlases. 

The  Author. 


tions  were  necessary  ihcy  have  been  distributed  over  several  figures.  In  some  instances  explanalor}'  outline  etchings  have 
been  appended  with  the  designations  inscribed  thereon.  In  the  lithograi)hic  f)lates  the  inscriptions  have  Ix-en  made  by 
a  second  impression. 

*  In  a  few  cases  in  which  perspective  distortion  was  feared  even  when  lenses  of  the  longest  focal  lengths  were  em- 
ployed, the  subject  was  photograi)hed  to  one-half  the  size  of  the  desired  illustration  and  the  photograph  was  subsequently 
enlarged. 

t  In  carrying  out  this  idea  the  same  bone  has  always  been  represented  by  the  same  color;  for  example,  the  palate  bone 
in  blue,  the  ethmoid  in  orange. 

X  About  ten  of  the  illustrations  in  the  Atlas  were  sketched  by  W.  Freytag,  drawing  master  in  the  University,  and 
subsequently  complete<l  by  Mr.  Hajek. 
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INTRODUCTION. 

Human  anatomy  treats  of  the  structure  of  the  human  body,  in  contrast  to  physiology, 
which  treats  of  function,  and  it  is  usually  subdivided  into  general  anatomy  and  special  anatomy. 
General  anatomy  is  practically  synonymous  with  histology,  and  treats  of  the  structure  of  the 
component  parts  of  the  body. 

Special  anatomy  is  usually  termed  descriptive  or  systematic  anatomy,  since  it  consists  of 
the  simple  description  of  the  different  parts  and  systems  of  the  body.  It  is  consequently  com- 
posed of  a  number  of  subdi\dsions:  Osteology,  treating  of  the  bones;  Syndesmology,  treating 
of  the  joints  and  ligaments;  Myology,  treating  of  the  muscles;  Splanchnology,  treating  of  the 
viscera;  Angiolog>',  treating  of  the  vessels;  Neurology,  treating  of  the  nervous  system;  and  of 
the  description  of  the  organs  of  special  sense  and  of  the  skin. 

Descriptive  anatomy,  considered  from  the  special  standpoint  of  the  mutual  relations  of  the 
individual  parts,  is  termed  topographic  anatomy,  and  that  branch  of  anatomy  which  has  to 
do  with  the  development  of  the  body  is  designated  Embr>^olog}\ 

To  indicate  the  relations  of  the  different  parts  of  the  body  to  each  other  or  to  the  body  in 
general,  certain  technical  expressions  arc  employed.  In  describing  the  position  of  a  structure 
it  is  always  to  be  assumed  that  the  body  is  in  the  erect  posture.  The  median  plane  divides  the 
body  into  two  almost  similar  halves,*  since  man,  like  the  majority  of  animals,  is  bilaterally 
symmetrical.  Any  plane  of  the  body  which  is  parallel  to  the  median  plane  is  termed  sagittal 
(from  the  sagittal  suture,  see  page  79);  those  which  pass  through  the  body  horizontally  are 
termed  horizontal  or  transverse^  while  vertical  ])lancs  at  right  angles  to  the  median  plane  are 
known  as  frontal  planes,  since  they  are  parallel  to  the  forehead.  If  a  part  is  situated  nearer 
to  the  median  plane,  it  is  designated  intertial  or  medial;  while  if  it  is  more  remote,  it  is  said  to 
be  external  or  lateral.  The  direction  toward  the  median  plane  is  spoken  of  as  inward  and  the 
opposite  direction  as  outward. 

The  words  internal  and  external  are  also  employed  in  reference  to  the  cavities  of  the  body 

♦  Although  the  bilateral  symmetry  is  not  complete  in  the  adult  body,  it  is  |X'rfect  during  embryonic  life. 
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or  to  the  inner  or  outer  surface  of  a  portion  of  the  body;  in  this  connection  it  is  frequently  better 
to  substitute  the  word  superficial  for  external,  and  deep  for  internal.  Above  and  below,  like 
all  other  designations,  refer  to  the  erect  position  of  the  body,  and  this  direction  may  be  frequently 
better  indicated  by  the  terms  cranial  and  caudal.  In  front  and  behind  refer  to  the  anterior 
and  posterior  surface  of  the  body,  but  this  relation  may  be  more  accurately  expressed  by  ventral 
and  dorsal. 

Special  additional  designations  are  to  a  certain  extent  necessary  for  the  extremities.  In 
this  connection,  proximal  means  nearer  to  the  trunk  and  distal  more  remote.  In  the  forearm 
it  is  preferable  to  use  the  words  radial  and  tdnar  instead  of  outer  and  inner,  since  during  prona- 
tion (see  page  123)  the  inner  side  is  directed  outward  and  vice  versa;  and  since  the  palm  of 
the  hand  and  the  sole  of  the  foot  are  designated  respectively  as  the  volar  and  plantar  surfaces, 
the  words  volar  and  plantar  arc  used  to  indicate  the  position  of  parts  situated  upon  the  corre- 
sponding surfaces. 


OSTEOLOGY. 

GENERAL  OSTEOLOGY. 

The  greater  portion  of  the  skeleton  of  the  human  body  is  composed  of  bones,  the  remainder 
consisting  of  cartilages,  and  since  the  bones  consist  largely  of  lime  salts  they  are  much  firmer 
than  the  cartilages,  which,  though  hard,  are  nevertheless  flexible.  The  parts  of  the  skeleton 
are  either  paired  or  single,  the  latter  being  in  the  minority. 

The  bones  of  the  human  body  var)'  greatly  in  their  form,  shape,  and  size.  The  largest 
bone  is  the  thigh  bone  or  femur;  the  smallest  are  the  sesamoid  bones  of  the  hand  and  the  auditory 
ossicles.  According  to  form,  we  usually  distinguish  between  long  or  tubular  bon^Sy  broad  or 
flat  banes,  and  slwrt  bones,  while  bones  possessing  air-containing  cavities  are  also  called  pneu- 
matic bones. 

The  long  bones  have  in  general  a  cylindrical  shape  and  are  found  only  in  the  extremities. 
With  few  exceptions,  they  consist  of  a  middle  portion  or  sJiajt  (diaphysis)  and  of  two  ends  or 
extremities  (epiphyses*).  The  shaft  contains  a  cavity,  the  medullary  cavity,  which  is  filled  with 
bone-marrow,  and  it  is  on  this  account  that  these  bones  are  also  termed  tubular  bones.  The 
bony  substance  of  their  shaft  surrounds  this  medullary  cavity  and,  on  account  of  its  firm  structure, 
is  known  as  the  compact  substance,  in  contradistinction  to  a  less  dense  spong}^  substance,  which 
consists  of  a  fine  network  and  forms  the  greater  portion  of  the  extremities  of  the  bones  with 
the  exception  of  a  very  thin  outer  compact  layer  of  cortical  substance. 

The  long  bones  of  the  human  body  are  found  only  in  the  skeleton  of  the  extremities.  They 
are  as  follows:  the  clavicle,  the  humerus,  the  radius,  the  ulna,  the  five  metacarpal  bones,  the 
bones  of  the  fingers  and  toes,  the  femur,  the  tibia,  the  fibula,  and  the  metatarsal  bones.  The 
ribs  are  classified  with  the  flat  bones. 

The  broad  or  flat  bones  are  markedly  flattened  in  one  direction  and  have  the  shape  of 
flat  or  curved  plates.  Their  central  portion  consists  of  spong)'  bone,  the  cortex  being  formed, 
however,  by  a  more  or  less  thick  layer  of  compact  cortical  substance.  In  many  instances  they 
are  provided  wdth  well-marked  processes.  In  the  flat  bones  of  the  skull  the  spongiosa  is  known 
as  the  diploe,  while  the  layers  of  compact  substance  arc  designated  as  the  outer  and  inner  vitreous 
tables.  The  flat  bones  of  the  human  body  arc:  the  sternum,  the  sca])ula,  the  innominate  bones, 
the  ribs,  and  many  of  the  cranial  bones. 

The  short  bones  have  an  irregular  form  and  no  one  of  their  diameters  greatly  exceeds  the 
others.  They  consist  almost  entirely  of  spongy  tissue,  their  compact  cortical  layer  being  fre- 
quently very  thin.     They  are  frequently  associated  in  groups,  as  in  the  caq^us  and  tarsus.    The 

♦  The  terms  epiphyses  and  extremities  arc  not,  as  a  rule,  synonymous,  since  the  |X)rtions  of  the  bones  designated 
as  extremities  usually  contain  portions  of  the  diaj)hysis  as  well. 
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most  important  short  bones  of  the  human  body  are:  the  true  vertebrae,  the  carpal  bones,  the 
tarsal  bones,  the  patella,  and  the  sesamoid  bones. 

In  addition  to  the  long,  flat,  and  short  bones  there  are  a  number  which  cannot  be  classified 
in  any  of  the  three  categories.  These  are  designated  as  irregular  bones ;  as  a  rule,  they  repre- 
sent transition  forms  between  the  broad  and  flat  bones,  as  in  the  cases  of  the  sacrum  and  of 
many  of  the  cranial  bones.  Among  the  latter  there  are  also  some — for  example,  the  temporal 
bone  and  the  occipital  bone — which  in  a  portion  of  their  extent  are  typical  flat  bones,  while  in 
their  remaining  portions  they  would  be  regarded  as  belonging  to  the  group  of  the  short  or  irreg- 
ular bones. 

All  the  varieties  of  bones  may  possess  prominences  which  take  the  form  of  projections, 
ridges,  and  processes  of  the  most  varied  shapes.  According  to  their  size  and  form,  they  are 
designated  as  tubercles ^  tuberosities  (rough,  more  or  less  pronounced  projections),  spines,  crests 
(rough  lines  or  projecting  ridges),  processes,  condyles  (also  termed  condyloid  or  articular  processes), 
epicondyles  (i,  e.,  projections  situated  above  the  condyles),  and  outgrowths  (apophyses).  In 
a  similar  manner  many  bones  possess  excavations  (jovece  or  fossce),  impressions,  grooves,  furrows 
(sulci),  notches  (incisurce),  perforations  (joramina),  slits  (hiatus),  and  canals.  The  enlarged 
rounded  ends,  particularly  of  the  long  bones,  are  frequently  called  heads,  while  the  constriction 
situated  beneath  them  is  known  as  the  neck.  All  bones  possess  larger  or  smaller  foramina  for 
the  entrance  of  the  nourishing  blood-vessels;  these  are  known  as  the  nutrient  foramina,  and 
are  particularly  large  in  the  shafts  of  the  larger  long  bones,  where  they  lead  into  a  nutrient  canal, 
which  extends  into  the  medullar}'  cavity. 

The  bones  of  the  human  body  are  usually  studied  in  the  macerated  condition,  i.  e.,  after 
their  soft  parts  have  been  removed  by  putrefaction.  The  bones  of  the  living  body  and  of  the 
dead  subject,  however,  consist  not  only  of  bony  substance,  but  also  of  a  series  of  soft  tissues, 
some  of  which  partly  resist  putrefaction,  so  that  the  "entire  bone'^  is  composed  of  the  following 
constituents:  (i)  The  actual  bony  tissue;  (2)  the  periosteum;  (3)  the  articular  cartilage;  (4) 
the  bone-marrow;  and  (5)  the  nutrient  vessels  and  nerves. 

The  macerated  bone  represents  not  only  the  bone-ash,  i.  e.,  the  calcium  salts  of  the  bone,  but  also  contains  other 
organic  constituents.  The  bone  substance  consists  chemically  of  almost  two-thirds  inorganic,  and  of  a  little  more  than 
one-third  organic  material;  the  latter  is  chiefly  gelatin  or  ossein,  and  may  be  demonstrated  in  the  form  of  the  so-called 
bone-cartilage  by  extracting  the  calcium  salts  with  acids.  The  inorganic  constituents  of  bone  are,  calcium  carl)onate 
(about  85.5  ptr  cent.),  calcium  phosphate  (about  9  per  cent.),  calcium  fluoride  (about  3.5  per  cent.),  and  magnesium 
phosphate  (about  1.75  per  cent.),  and  may  be  demonstrated  by  heating  the  dried  bone  to  incandescence.  Both  the  bone 
cartilage  and  the  calcined  bone  retain  the  original  shape  of  the  bone  from  which  they  were  obtained,  the  organic  and  the 
inorganic  constituents  being  intimately  intermingled. 

The  actual  bony  tissue  appears  in  two  modifications,  which  pass  into  each  other,  how- 
ever, without  demarcation,  the  compact  substance  and  the  spongy  substance.  The  former  has 
a  dense  and  apparently  quite  uniform  structure,  while  the  spongy  substance  consists  of  a  fine 
network  of  bony  trabecular,  v.hich  at  first  sight  seem  to  be  without  definite  arrangement. 

In  reality,  however,  the  architecture  of  the  spongy  substance  is  by  no  means  irregular. 
Its  parts  are  arranged  in  such  a  manner  as  to  produce  a  firm  and  resistent  structure  with  the 
greatest  possible  saving  in  weight,  and  a  careful  examination  of  its  trabecular  and  plates  will 
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show  that  they  are  placed  so  as  to  lie  in  the  direction  of  the  greatest  pressure  or  muscular  trac- 
tion exerted  upon  the  bone,  and  every  bone  or  part  of  a  bone  formed  of  spongy  substance  con- 
tains, consequently,  several  intersecting  systems  of  trabeculae  which  cross  each  other  mostly  at 
right  angles  (Figs.  167  to  171). 

Almost  nowhere  in  the  body  do  we  find  bony  tissue  uncovered,  as  it  is  enveloped  either 
by  articular  cartilage  or  by  periosteum.  Articular  cartilage  covers  the  ends  of  two  bones  form- 
ing a  joint,  as  in  the  extremities  of  most  of  the  long  bones;  the  remainder  of  the  bone  is  enveloped 
by  periosteum,  a  fibrous  connective- tissue  structure  of  varying  thickness,  which  is  of  great  im- 
portance for  the  nourishment,  growth,  and  regeneration  of  the  bone.  Articular  cartilage  is 
hard  but  elastic,  and  consists  of  the  so-called  hyaline  cartilage.  Its  thickness  varies  greatly  in 
different  bones,  being  sometimes  only  the  fraction  of  a  millimeter  or  in  other  cases  amounting 
to  several  millimeters.  (For  the  more  minute  structure  of  bone,  periosteum,  articular  cartilage, 
and  bone-marrow,  see  Sobotta*s  **Hrstolog}^,"  Saunders'  "Medical  Hand  Atlases.") 

The  bone-marrow  appears  in  two  varieties,  the  red  and  the  yellow.  The  yellow  marrow 
is  really  fat  tissue,  and  is  found  in  the  medullary  cavity  of  the  long  bones  of  the  adult,  while 
in  yoimg  individuals  these  spaces  are  filled  by  red  marrow,  a  soft  vascular  structure,  which  is 
also  situated  in  the  finer  medullary  spaces  of  the  adult  bone  between  the  spong\'  trabeculae. 

The  vessels  nourishing  the  bone  are  found  chiefly  in  the  medullar}-  cavity  and  periosteum, 
but  they  also  occur  in  the  bony  tissue  itself.  The  ner\'es,  on  the  contrar\%  are  found  principally 
in  the  periosteum,  the  bony  tissue  having  no  nerv^es,  and  the  articular  cartilage  neither  nerves 
nor  vessels. 

In  certain  regions  of  the  human  body,  even  in  the  adult  condition,  portions  of  the  skeleton 
are  formed  by  cartilage^  as  at  the  anterior  extremities  of  the  ribs,  and  since  cartilage  is  elastic 
and  flexible,  it  plays  quite  a  different  functional  r61e  from  that  of  bone.  These  cartilages  are 
enveloped  by  a  connective-tissue  covering,  the  perichondrium. 

With  reference  to  the  development  of  bone,  two  varieties  of  bone  formation  are  recognizable.  The  great  majority 
of  the  bones  are  laid  down  in  cartilage  at  a  certain  stage  of  fetal  development,  and  these  bones,  which  are  thus  preformed 
in  cartilage,  stand  in  contrast  with  those  which  are  formed  by  the  direct  ossification  of  connective  tissue,  the  so-called 
membranous  bones,  examples  of  which  are  to  be  found  in  the  majority  of  the  flat  cranial  bones  and  in  many  of  the  facial 
bones.  (For  a  minute  description  of  the  processes  of  ossification,  see  Sobotta's  "  Histology,"  Saunders'  "  Medical  Hand 
Atlases.") 

During  the  transformation  of  the  cartilaginous  into  the  bony  skeleton, — a  process  which  begins  early  but  proceeds 
slowly  and  lasts  very  long,  usually  not  being  completed  until  the  twenty-fifth  year, — so-called  centers  of  ossification 
appear  in  the  cartilaginous  portions  of  the  skeleton.  These  centers  may  be  single  (short  bones)  or,  as  is  usually  the 
case,  multiple,  and  sometimes  they  occur  in  relatively  large  numbers  and  are  somewhat  irregularly  arranged  (as  in  the 
sternum).  Usually,  however,  particularly  in  the  long  bones  of  the  extremities,  the  center  for  the  future  shaft  of  the  bone, 
the  diaphvsial  center,  appears  first,  while  the  ends  or  epiphyses  still  remain  cartilaginous,  and  each  epiphysis  later  de- 
velops at  least  one  and  frequently  several  separate  centers  of  ossification  (the  exceptions  arc  given  upon  page  92),  which 
not  only  appear  at  a  much  later  [)eriod  than  the  diaphysial  center,  but  long  after  birth  are  still  separated  from  the  cen- 
ter for  the  diaphysis  by  a  layer  of  cartilage.  This  is  termed  the  epiphysial  line  {synchondrosis  epiphyseos),  and  it  finally 
disappears  and  the  bone  becomes  ossified  throughout. 
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SPECIAL  OSTEOLOGY. 

The  human  skeleton  may  be  separated  into  three  chief  divisions:  (A)  The  skeleton  of  the 
trunk;  (B)  the  skeleton  of  the  head;  (C)  the  skeleton  of  the  extremities. 

From  the  standixnnt  of  cmbryolog)'  and  evolution  the  skeleton  should  be  divided  into:  (i)  The  axial  skeleton, 
I.  e.,  the  vertebral  column  with  its  adnexa  and  the  greater  part  of  the  base  of  the  skull;  (2)  the  appendicular  skdeton, 
t.  e.,  the  skeleton  of  the  extremities;  and  (3)  the  membrane  and  visceral  l)ones,  /.  <•.,  the  flat  bones  of  the  cranial  vauh 
and  the  facial  bones,  and  those  portions  of  the  skeleton  which  represent  the  visceral  or  branchial  skeleton  of  the  lower 
vertebrates. 

The  skeleton  of  the  trunk  is  formed  by  the  vertebral  column  and  its  appendages  (the  ribs 
and  the  sternum),  the  skeleton  of  the  head  is  represented  by  the  skull,  and  the  skeleton  of  the 
extremities  is  further  subdivided  into  the  skeleton  of  the  upper  and  that  of  the  lower  extrcmit}-. 

The  Skeleton  of  the  Trunk* 

The  principal  portion  of  the  skeleton  of  the  trunk  is  the  vertebral  column^  which  is  com- 
posed of  a  series  of  parts,  the  vertebra.  A  typical  vertebra  consists  of  a  body  and  of  arches^ 
these  latter  being  subdivided  into  a  posterior  or  dorsal  and  an  anterior  or  ventral  arch.  The 
posterior  or  dorsal  arches  surround  the  spinal  cord,  while  the  anterior  or  ventral  arches,  in  the 
form  of  the  ribs,  are  well  developed  only  in  the  thoracic  portion  of  the  vertebral  column  and 
are  rudimentar}'  in  the  remaining  vertebrae;  they  surround  the  vegetative  O'linder  of  the  body, 
the  intestine.  While  the  dorsal  arches  are  firmly  united  with  the  Ixxlies  of  the  vertebra?,  the 
ribs  are  paired  bony  arches  articulating  with  the  thoracic  vertebnc  behind  and  anteriorly  with 
a  special  bone,  the  breast-bone  or  sternum. 

The  entire  series  of  the  vertebnc  form  the  spine  or  vertebral  column,  and  the  thoracic  xtx- 
tebne  with  the  ribs  and  the  sternum  form  the  tJwrax,  The  skeleton  of  the  trunk  consequently 
consists  of  the  vertebral  column  together  with  the  thorax. 
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The  True  Vertebrje. 

In  the  vertebral  column  two  main  subdivisions  may  be  recognized.  One  subdivision  is 
formed  by  the  trtie  vertebrcp,  the  other  by  the  jalsc  vertebrm,  the  former  being  separate  bones 
connected  by  h'gaments  and  joints,  while  the  latter  are  united  by  bony  tissue  to  fonn  larger 
bones.  The  entire  human  spinal  column  consists  of  thirty-two  to  thirty-five  vertebrae;  of  these, 
twenty-four  are  true  vertebra?  and  eight  to  eleven  are  false  vertebrae.  The  true  vcrtebrse  may 
be  sei)arated  into  three  subdivisions:  (1)  The  cervical  vertebne;  (2)  the  thoracic  or  dorsal 
vertebnc;  and  (3)  the  lumbar  vertebra*.  There  are  seven  cervical,  twelve  thoracic,  and  ^\t 
lumbar  vertebra*. 

A  typical  vertebra  is  composed  of:  (i)  The  lx)dy;  (2)  the  vertebral  arch;  and  (3)  a  num- 
ber of  processes. 
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The  body  (Figs,  i  and  2)  is  composed  of  spongy  substance  enclosed  by  a  thin  layer  of  cor- 
tical compact  bone.  It  presents  a  superior  and  an  inferior  plane  or  cur\-ed  surface,  an  anterior 
surface  markedly  convex  from  side  to  side  and  slightly  concave  from  above  downward,  and 
a  posterior  surface  which  is  concave  in  both  directions.  The  posterior  surface  usually  presents 
one  or  more  large  nutrient  foramina  and,  with  the  vertebral  arch,  cranpletes  the  enclosure  of 
the  spinal  foramen  (Joramen  verlebrale).  The  arch  consists  of  somewhat  firmer  tissue  than 
the  body  and  forms  from  a  half  to  three-quarters  of  a  circle.  The  portion  continuous  with 
the  body  on  each  side  is  known  as  the  pedicle  or  root  {radix  arcus  vertebra)  (Fig.  1),  and  presents 
a  notch  upon  both  its  upper  and  its  lower  surface  (the  superior  and  inferior  verlebral  notches) 
(Fig.  2),  the  notches  of  contiguous  vertebrje  (the  inferior  notch  of  the  upper  vertebra  and  the 
superior  one  of  the  lower  vertebra)  tt^ether  forming  an  intervertebral  joramen  which  communi- 


cates with  the  spinal  canal.    The  superior  intervertebral  notch  is  usually  the  shallower;  the 
inferior  one  the  deeper. 

The  processes  of  the  vertebrae  consist  of  the  articular  processes  (Fig.  2),  for  the  purpose 
of  articulation  with  neighboring  vertebra,  and  the  spinous  (Fig.  2)  and  transverse  processes 
(Fig.  i),  which  ser\'e  as  points  of  attachment  for  the  muscles.  Ever)'  typical  \ertebra  possesses 
four  articular  processes,  two  superior  and  two  inferior,  and  these  bear  articular  surfaces  which 
are  correspondingly  named.  Of  the  remaining  processes,  the  spinous  process  is  single,  while 
the  transverse  processes  arc  paired. 


THE  CERVICAL  VERTEBRA 

Of  the  seven  ccnical  vertebra;,  the  two  uppermost  ones,  the  first  or  atlas,  and  the  s«cond 
or  axis  {epistropheus),  show  marked  deviations  from  the  type.  They  are  also  known  as  "rota- 
tory" vertebne,  in  contradistinction  to  the  remaining  vertcbrie  (flexion  vertebra). 

The  general  characters  of  the  cervical  vertebne  (Figs.  4,  5,  and  6)  are  as  follows:  The 
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Fig.  4. — The  cen'ical  vertebra;  seen  from  behind  and  partly  from  the  side  {}). 

Fic.  s- — The  fifth  cervical  \ericbra  seen  from abo\e  (\). 

Fig.  6. — The  seventh  cervical  vertebra  seen  from  above  (|). 

Fig.  7.— The  atlas  seen  from  above  (|). 

Fig.  8.— The  axLs  seen  from  above  {■]). 


bodies  are  relatively  small,  low,  oblong  (or  quadrilateral  with  rounded  comers),  and  the}-  b- 
crease  in  size  from  above  downward.  The  bodies  are  smaller  than  in  any  other  region  of  ihe 
spine,  and  their  upper  surfaces  arc  conca\c  from  side  to  side  and  slightly  convex  from  before 
backward,  while  the  lower  surfax:es  arc  concave  from  before  backwaM  and  slightly  convex  from 
side  to  side.  As  a  consequence  of  this,  the  upper  surface  of  even-  vertebra  projects  laterally 
beyond  the  Ixxiy  of  the  vertebra  next  aboiT 
(Figs.  3  and  4). 

The  arches  of  the  cenical  vertebrae  (Fig.  51 
are  of  medium  height  and  arise  by  a  pedicle  which 
is  directed  outward  and  backward.  Together  «ith 
the  body,  the  arch  surrounds  a  spinal  foramen 
which  is  ver\'  wide,  especially  in  its  transverse 
diameter.  The  articular  processes  (with  the  t\- 
ccption  of  those  of  tlic  upper  two  \'enebnr)  arc- 
placed  obliquely,  so  that  the  plane  of  the  articu- 
lation passes  from  above  downward  and  from 
before  backward,  and  the  articular  surfaces  an- 
consequently  in  a  middle  ])Osition  between  a  hori- 
zontal and  a  frontal  plane,  those  nearer  the  skull 
api>roaching  the  horizontal  position,  and  thos.' 
nearer  tlie  ihorac'c  vertebra-  the  frontal  plane. 
The  transverse  processes  (Figs.  5  and  6)  of 
all  the  cenical  \ertcbra.'  are  perforated  by  a  large  round  foramen  (Joramcn  transversarium), 
a  i)cculiarity  which  distinguishes  the  cenical  from  all  other  vertebra;.  Furthermore,  the  ends 
of  the  transverse  processes  are  prolonged  into  two  tubercles  se|jaratcd  by  a  groove  {sulcus  nervi 
spinalis)  (Fig.  5),  situated  ujwn  the  surface  of  the  transverse  process. 


Flc.  3. — Cervical  vertebra.'  » 


The  .iim-riiir  niot  ot  Iht  Iransvi-ryi-  pron'ss.  uhiih  \<i\: 
scjiaratts]  fnim  ihv  jiiistcrior  riiiil  hy  Iht  furatni-n  Iransvt-rsai 
Iho  iwu  tuinTilcs,  is  knuwn  as  Ihc  cosUi]  iin-ifSi*  (/>n)fctj((.t . 

es|ifcially  in  thi-  wvtnlh  ciTiii-al  vi'rlibr.1.  and  forms  llu-n  a 


I  fnim  Ihf  iKwiy  of  the  vertebra  and  is 
■1  ipiiiiilis.  and  the  i-onstriction  belwirn 
'scnts  a  rudimentary  rib  adherent  to  the 
il  jiriH'i'Rs  is  occasionallj-  independent. 


The  spinous  processL-s  (Figs.  4  and  5)  arc  for  the  most  part  small,  somewhat  downward^" 
inclined,  and  distinctly  bilul  at  their  apices. 

From  the  third  to  the  sixth  the  cervical  vertcbnc  are  tyiiical.  The  seventh  (Fig.  6)  is  dis- 
tinguished by  possessing  a  long  spinous  process  which  is  nt)t  biiid  and  is  directed  downwaid, 
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and  in  these  respects  the  form  of  the  vertebra  approaches  that  of  the  thoracic  vertebrae.  Its 
spinous  process  is  the  uppermost  one  discoverable  by  palpation,  and  the  bone  is  therefore  also 
known  as  the  vertebra  prominens.  The  anterior  tubercle  of  its  transverse  process  is  either 
entirely  or  almost  entirely  absent,  and  the  foramen  transversarium  is  usually  smaller  than  in 
the  other  cer\'ical  vertebras. 

The  first  cervical  vertebra,  or  atlas  (Figs.  4  and  7),  is  characterized  by  a  series  of  negative 
peculiarities.  The  body  is  absent,  but  in  its  place  we  find  an  anterior  arch,  opposite  the  custo- 
mar}'  posterior  arch  which  the  bone  also  possesses.  The  spinous  process  is  also  wanting,  its 
place  being  taken  by  a  prominence  known  as  the  posterior  tubercle,  corresponding  to  which 
there  is  an  anterior  tubercle  upon  the  anterior  arch.  Finally,  instead  of  articular  processes, 
it  possesses  two  upper  and  two  lower  articulating  surfaces,  and  both  the  superior  and  the  inferior 
vertebral  notches  are  absent. 

In  the  atlas  there  are  distinguishable  therefore  an  anterior  arch,  a  ix)sterior  arch,  and  the 
connecting  lateral  masses,  which  are  the  strongest  portions  of  the  bone.  The  anterior  arch  is 
shorter  and  weaker  but  higher  than  the  ix)sterior  one;  anteriorly  (ventrally)  it  presents  a  slight 
projection,  the  anterior  tubercle;  posteriorly  (dorsally,  i.  e.y  toward  the  spinal  canal)  a  round 
shallow  articular  surface  {jovea  articularis  dentis)^  for  articulation  with  the  odontoid  process 
or  dens  of  the  axis  (the  second  cer\'ical  vertebra). 

The  posterior  arch  of  the  atlas  bears  upon  its  posterior  surface  a  short  projection,  the  pos- 
terior tubercle,  a  rudiment  of  the  spinous  process,  and  is  the  lowest  of  all  the  arches  of  the 
cervical  vertebra?  (and  in  fact  of  all  the  vertebrae).  It  is  flat  and  broad,  however,  and  presents 
upon  its  upper  surface  near  the  pedicle  a  furrow  which  is  sometimes  shallow  and  sometimes 
broad  and  deep,  and  which  is  occui)ied  by  the  vertebral  artery.  This  ^oove  is  not  infrequently 
bridged  over  and  converted  into  a  foramen  or  short  canal  with  a  rough  inner  margin. 

The  inner  portion  of  each  lateral  mass  of  the  atlas  (tuberositas  atlantis)  projects  markedly 
into  the  anterior  part  of  the  spinal  canal,  so  that  the  latter  is  converted  into  a  smaller  anterior 
comp)artment,  for  the  reception  of  the  odontoid  process  of  the  axis,  and  a  larger  posterior  com- 
partment. This  posterior  compartment  is  really  the  spinal  foramen  and  contains  the  spinal 
cord.  Upon  the  upper  surfaces  of  the  lateral  masses  are  the  upper  articular  surfaces  for  the 
reception  of  the  occipital  condyles.  These  surfaces  are  bean-shaped  and,  corresponding 
to  the  convexity  of  the  condyles,  they  are  concave  from  anteriorly  and  within  to  posteriorly 
and  without.  In  the  middle  they  are  constricted  and  occasionally  divided.  On  the  under 
surface  of  the  lateral  masses  are  found  the  inferior  articular  surfaces  which  serve  for  articulation 
with  the  second  cervical  vertebra  and  resemble  the  similar  surfaces  of  the  other  vertebrae  more 
than  do  the  superior  articular  surfaces,  possessing  plane,  but  slightly  inclined  (almost  horizontal) 
surfaces. 

The  transverse  processes  exhibit  the  same  characteristics  as  the  transverse  processes  of 
all  the  cervical  vertebrae,  but  are  larger.  Like  the  others,  each  possesses  a  foramen  transver- 
sarium, but  the  sulcus  nervi  spinalis  and  the  tubercles  arc  abseiit. 

The  second  cervical  vertebra  (Figs.  4  and  8),  or  axis  (epistropheus),  so  called  because  the 
occiput  and  the  atlas  rotate  upon  it,  is  on  the  whole  a  typical  cer\'ical  vertebra,  except  that  its 
body  has  adherent  to  it  the  original  body  of  the  atlas,  which  forms  the  odontoid  process  (dens 
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Fig.  9. — The  tenth  to  the  twelfth  thoracic  and  the  first  and  second  lumbar  vertebra  seen  from  the  side 

and  slightly  from  behind  (}). 

Fig.  10. — The  tenth  thoracic  vertebra  from  above  {{). 

Fig.  II. — The  sixth  thoracic  vertebra  from  the  side  (\). 

Fig.  12. — The  third  lumbar  vertebra  seen  from  above  (|). 

epistrophei)  and  projects  into  the  anterior  compartment  of  the  spinal  foramen  of  the  atlas.  This 
odontoid  process  is  cone-shaped  with  a  rounded  apex,  and  presents  an  anterior  facet  for  articu- 
lation with  the  anterior  arch  of  the  atlas  and  a  posterior  articular  facet  which  is  not  always  dis- 
tiiict.  Instead  of  articular  processes  the  upper  part  of  the  body  presents  corresponding  articular 
surfaces  for  connection  with  the  atlas;  these  surfaces  are  slightly  convex  and  but  a  trifle  inclined 
from  the  horizontal. 

The  spinous  process  (Fig.  4)  is  fairly  well  developed  and  always  distinctly  bifid;  the  trans- 
verse processes,  on  the  contrar}-,  are  smaller  than  those  of  the  atlas  and  their  tubercles  and  sulci 
ncrvi  spinalis  are  likewise  absent,  although  there  is  usually  a  shallow  groove  for  the  second 
spinal  nerve  on  each  side  behind  the  superior  articular  facet.  The  inferior  articular  processes 
are  more  inclined  than  the  superior  ones,  and  already  show^  the  characteristics  of  those  of  the 
flexion  vertebrae. 

The  foramin.!  transvcrsaria  of  the  articulated  cen'ical  vertebra?  form  a  canal  for  the  passage  of  the  vertebral  arter}* 
and  vein  (the  former  runs  through  the  up|)er  six  only).  The  markedly  develojK'd  anterior  tubercle  of  the  transverse  pro- 
cess of  the  sixth  cer\'ical  vertebra  is  known  as  the  carotid  tubercle  or  tulx^rcle  of  Chassaignac  {tuberculum  caroticum). 

THE  THORAQC  VERTEBRJE. 

On  account  of  the  indei)cndent  development  of  the  ribs  in  the  thoracic  region,  we  find  no 
fused  costal  rudiments  in  the  thoracic  vertebra  such  as  occur  throughout  the  remainder  of  the 
true  vertebra*,  and  the  thoracic  vertebrae  are  consequently  of  the  purest  type. 

Their  bodies  (Figs.  9,  10,  11,  and  21)  increase  in  size  and  height  from  above  downward. 
In  the  upper  thoracic  vertebrae  their  surfaces  arc  elliptical,  like  those  of  the  cervical  region, 
but  as  we  pass  downward  they  become  rounder,  then  cordiform,  and  finally  reniform  in  the 
lower  members  of  the  series,  which  approximate  the  form  of  the  lumbar  vertebra?.  And  not 
only  do  the  IxxJies  become  larger,  but  their  lateral  diameter  especially  is  increased  as  they  gradu- 
ally approach  the  form  of  the  lumbar  vertebrae.  Their  contiguous  surfaces  are  almost  per- 
fectly flat.  The  spinal  foramen  (Fig.  10)  is  not  only  absolutely,  but  even  relatively  smaller 
than  that  of  the  cervical  vertebrae,  and  in  the  upper  members  of  the  scries  it  is  rounded,  while 

■ 

in  the  lower  ones  it  is  rather  triangular.  The  upper  and  lower  margins  of  the  Ixxlies  each  present, 
immediately  in  front  of  the  pedicles,  a  demifacet  for  the  head  of  a  rib  (Fig.  11).  The  first  and 
the  two  (or  three)  lowest  vertebra^  however,  show  deviations  from  this  arrangement,  the  former 
having  an  entire  facet  ujx)n  the  upper  margin,  and  each  of  the  latter  (Fig.  9)  presenting  an  entire 
facet  toward  the  middle  of  the  Ixxlv  of  the  vertebra. 

The  articular  surfaces  for  the  heads  of  the  ribs  are  placed  on  two  adjacent  thoracic  vertebra*  in  such  a  manner 
that  each  vertebral  margin  d(K's  not  receive  exactly  one-half  of  the  articulation,  but  toward  the  lowi-r  end  of  the  scries 
more  than  half  and  then  two-thirds  of  the  entire  surface  occurs  \i\yoTi  the  lower  vertebra  until  the  eleventh,  and  occasion- 
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ally  the  tenth  also,  possesses  an  entire  costal  facet  (Fig.  23).    Those  vertebrae  which  possess  an  entire  facet  have  typically 
no  inferior  facet. 

The  arches  of  the  thoracic  vertebra;  (Fig.  10)  are  high  and  thick.  The  articular  processes, 
with  the  exception  of  those  of  the  twelfth  vertebra,  lie  almost  in  the  frontal  plane  and  are  placed 
so  that  the  almost  round  and  slightly  concave  inferior  surfaces  look  forward,  while  the  slightly 
convex  superior  ones  look  backward,  the  surfaces  forming  part  of  a  thick  cj'linder  the  axis  of 
which  lies  in  front  of  the  vertebral  body.  The  superior  processes  are  verj'  prominent,  while 
the  inferior  ones  project  but  slightly. 

The  long  transverse  processes  (Fig.  10)  are  strongly  developed.  They  are  directed  back- 
ward as  well  as  outward,  and  have  thickened  club-shai)ed  extremities.  The  anterior  surface 
of  this  thickening  usually  presents  an  approximately  circular,  slightly  concave  articular  facet, 
for  the  accommodation  of  the  tubercle  of  a  rib;  this  facet  is  wanting,  however,  in  the  eleventh 
and  twelfth  vertebrae  (Fig.  9),  and  the  transverse  process  of  the  latter  often  shows  a  variable 
development,  frequently  consi.sting  of  several  irregular  tubercles. 

The  spinous  processes  (Figs.  9,  10,  and  23)  are  long  and  three-sided,  and  are  directed  ob- 
liquely downward,  one  border  looking  upward  and  one  surface  downward.  Those  of  the  middle 
vertebra?  of  the  series  overlap  each  other  like  the  shingles  of  a  roof  (Fig.  23).  That  of  the  twelfth 
vertebra  (Fig.  9)  resembles  those  of  the  lumbar  vertebra;. 

The  twelfth  thoracic  vertebra  (and  sometimes  the  eleventh  also)  is  the  only  one  that  can  be  designated  as  atypical, 
since  it  exhibits  several  characteristics  of  the  lumbar  vertebra*  (the  shape  of  the  si)inous  jiroccss,  body,  and  sy)inal  foramen, 
the  position  of  the  articular  processes  and  the  appearance  of  the  accessory  and  mammillary  processes  upon  the  rudi- 
mentary transverse  processes).  The  facet  for  the  head  of  the  rib  alone  shows  the  true  nature  of  the  twelfth  thoracic 
vertebra,  just  as  the  facets  upon  the  bodies  (and  transverse  jirocesses)  arc  the  surest  jx)ints  of  identification  for  the  thoracic 
vcrtebrx  in  general 

THE  LUMBAR  VERTEBRE. 

The  lumbar  vertebrae  (Figs.  9,  12,  21,  and  23)  are  the  largest  of  the  true  vertebrae.  The 
bodies  in  particular  are  large,  ver}-  high  and  broaxl,  and  have  plane  reniform  surfaces,  /.  e., 
they  are  convex  anteriorly  and  conca\'e  posteriorly.  The  anterior  surface  is  distinctly  concave 
from  above  downward  and  convex  from  side  to  side,  so  that  the  upper  and  lower  surfaces  of 
the  bodies  are  considerably  broader  than  their  middle  portions.  Also  the  Ixxlies  of  the  lower 
lumbar  vertebrae  at  least  (and  especially  of  the  fifth)  are  distinctly  higher  anteriorly  than  pos- 
teriorly (Fig.  23). 

The  arches  of  the  lumbar  vertebra  (Fig.  12)  are  strongly  developed  and  verj*  high,  but 
show  no  further  peculiarities;  the  spinal  foramina  are  small  and  approximately  triangular. 
The  articular  processes  are  well  formed  and  j^roject  markedly  both  alx)ve  and  below,  and  the 
articular  surfaces  are  slightly  curved  and  are  almost  in  the  sagittal  plane,  the  concavity  of  the 
upper  surfaces  looking  backward  and  inward  while  the  convexity  of  the  lower  ones  is  directed 
fon^'ard  and  outward.  The  surfaces  represent  sections  of  a  large  hollow  cylinder,  whose  axis 
is  situated,  not  in  front  of  the  vertebral  bodies,  as  in  the  thoracic  region,  but  behind  them  (behind 
the  spinous  process),  and  the  inferior  j)rocesses  of  each  vertebra  are  consequently  overlapped 
laterally  by  the  superior  processes  of  the  next  succeeding  one.  The  inferior  processes  of  the 
fifth  vertebra  are  united  with  the  upper  articular  processes  of  the  sacrum  (see  page  29). 
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Fig.  13. — ^The  sacrum  seen  from  behind  (dorsal  surface)  ( j). 

Fig.  14. — The  sacrum  seen  from  in  front  (pelvic  surface)  (j). 

Fig.  15. — The  sacrum  seen  from  above  (base)  (j). 

Fig.  16. — Horizontal  section  of  the  sacrum  at  the  level  of  the  second  sacral  foramina  (}). 

Fig.  17. — Median  longitudinal  section  through  a  sacrum,  showing  the  synchondroses  between  the  indi- 
vidual vertebra?  (J). 

Fig.  18. — The  sacrum  and  coccyx  seen  from  the  side  (}). 

Fig.  19. — The  coccyx  seen  from  in  front  (}). 

Fig.  20. — The  coccyx  seen  from  behind  ( j ). 


The  transverse  processes  of  the  lumbar  vertebrae  (Fig.  12)  are  long,  directed  almost  at  a 
right  angle  from  the  spinal  column,  and  distinctly  compressed  from  before  backward.  They 
represent  rudimenlar}-  lumbar  ribs  and  arc  therefore  really  the  costal  processes,*  while  a  small 
projection  situated  at  the  base  of  the  "transverse  process,"  the  accessory  process  (Figs.  9  and 
12),  corresponds  to  the  transverse  process  of  the  thoracic  vertebrae.  This  accessor}'  process  is 
characteristic  for  the  lumbar  vertebra?,  and  although  sometimes  poorly  marked,  it  usually  ap- 
pears even  in  the  twelfth  thoracic  vertebra.  The  superior  articular  processes  of  the  lumbar 
vertebrae  also  exhibit  another  round  roughened  protuberance,  the  mammiUary  process  (Figs. 
9  and  12). 

The  spinous  processes  (Figs.  9  and  12)  are  ver}'  strong  and  high  and  are  distinctly  com- 
pressed from  side  to  side.  They  extend  directly  backward  and  show  a  slight  thickening  at 
their  apices. 

The  False  Vertebrje. 

The  false  vertebrae,  which  are  variable  in  number,  form  two  bones,  the  sacrum  and  the 
coccvx. 

THE  SACRUM^ 

The  sacrum  is  that  portion  of  the  vertebral  column  which  is  connected  with  the  pelvic 
girdle  and  completes  the  latter  posteriorly;   it  conseciucntly  forms  a  portion  of  the  pelvis  itself. 

It  is  a  broad,  curved,  moderately  flat,  shovel-shaped  lx)nc  (Figs.  13  and  14),  which  is  broad 
and  thick  above,  and  narrow  and  thin  below  (Fig.  18).  In  it  there  may  be  distinguished  an 
anterior  relatively  smooth  surface,  concave  in  both  the  sagittal  and  transverse  directions,  and 
known  as  pelvic  surface,  because  it  looks  toward  the  j)clvic  cavity,  and  a  posterior  extremely 
rough  dorsal  surface.  The  broad  ui:)per  surface  of  the  sacrum  is  called  the  base  and  the  low-er 
angle  the  apex. 

The  pelvic  surface  presents  a  number  of  transverse  ridges,  usually  four,  which  connect 
four  i)airs  of  irregular  rounded  foramina  known  as  the  anterior  sacral  foramina.  The  ridges 
correspond  to  the  junctions  of  the  live  originally  separate  sacral  vertebra;  of  which  the  bone 
is  composed,  while  the  sacral  foramina  indicate  the  junctions  of  the  bodies  with  the  lateral  pro- 
cesses (costal   and  transverse   ])rocesses).    The   anterior   sacral  foramina   communicate   pos- 

♦  These  processes  occasionally  form  so-called  abdominal  or  lumbar  ribs. 
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teriorly  with  the  spinal  canal  and  extend  laterally  as  grooves  which  gradually  become  shallower 
and  are  finally  lost  upon  the  lateral  masses  of  the  bone. 

The  portions  of  bone  situated  external  to  the  sacral  foramina  and  which  are  particularly 
well  developed  in  the  upper  part  of  the  sacrum,  where  they  articulate  with  the  pelvic  girdle, 
are  designated  as  the  lateral  masses  (paries  lateralcs)  (Fig.  15).  Their  lateral  surfaces  exhibit 
large  ear-shaped  articular  surfaces,  known  as  the  auricular  stirjaces,  which  articulate  with  the 
pelvic  bones,  and  occur  chiefly  upon  the  first,  to  a  limited  extent  upon  the  second,  and  even 
upon  the  third  sacral  vertebra  (Fig.  18).  Behind  the  auricular  surfaces  there  is  an  irregular 
rough  impression,  the  sacral  tuberosity  (Fig.  13),  which  is  unite<]  by  a  ligament  with  a  similarly 
named  part  of  the  pelvic  bone  (see  j)age  95).  At  the  junction  of  the  base  of  the  sacrum  and 
the  pelvic  surface  there  is  a  feebly  marked  line,  the  sacral  portion  of  the  ileopectineal  line  (linea 
iermhmlis),  which  separates  the  true  from  the  false  jMilvis. 

The  upper  surface  of  the  sacrum  (Fig.  15)  also  possesses  a  slightly  uneven  surface  intended 
for  articulation  with  the  lower  surface  of  the  fifth  lumbar  vertebra.  The  form  of  this  surface 
exactly  fits  the  corresponding  surface  of  the  Ixxly  of  the  fifth  lumbar  vertebra  and  exhibits  all 
the  characteristics  of  a  lumbar  vertebra,  including  a  superior  vertebral  notch  and  a  superior 
articular  process. 

The  dorsal  surface  of  the  sacmm  (Fig.  13)  has  four  pairs  of  rounded  foramina  which  ex- 
actly corresjx)nd  in  their  position  to  the  anterior  ones.  In  addition,  it  exhibits  a  series  of  parallel, 
rough,  frequently  interrupted  ridges,  a  median  single  ridge,  and  two  rows  of  paired  ridges.  The 
median  ridge,  known  as  the  crcsty  consists  of  the  more  or  less  fused  spinous  processes  of  the 
five  sacral  vertebra?,  and  is  more  pronounced  than  the  lateral  ridges.  These  (Fig.  13)  are  sepa- 
rated by  the  j)OSterior  sacral  foramina,  the  inner  ridge  known  as  the  articular  crest  and  the  outer 
one  as  the  lateral  crest.  The  former  is,  as  a  rule,  the  least  pronounced  of  all  the  ridges,  and 
is  formed  by  the  fusion  of  the  articular  processes  of  the  sacral  vertebra?,  only  two  of  these  pro- 
cesses on  each  side  retaining  a  certain  degree  of  independence,  the  superior  processes  of  the 
first  vertebra  and  the  inferior  ones  of  the  fifth.  The  former  lie  at  the  base  of  the  sacrum  and 
are  called  the  superior  articular  processes  of  the  sacrum;  they  articulate  with  the  inferior  articular 
processes  of  the  last  lumbar  vertebra  anrl  are  equally  well  formed.  Their  articular  surfaces 
are  placed  midway  between  the  sagittal  and  the  frontal  plane.  The  articular  crest  is  continued 
downward  on  each  side  over  the  apex  of  the  sacrum  and  usually  projects  beyond  it  as  a  horn- 
like process  called  the  sacral  cornu.  This  process  is  the  modified  lowermost  articular  process, 
and  is  united  by  ligaments  to  a  similar  process  on  the  coccyx. 

The  lateral  sacral  crest  is  to  be  regarded  as  formed  by  the  fusion  of  the  transverse  processes 
and  forms  a  rough  ridge  which  is  occasionally  interrupted. 

The  sacrum  is  traversed  throughout  its  length  by  a  canal  TFig.  17)  wliich  is  the  direct  con- 
tinuation of  the  spinal  canal  and  is  known  as  the  sacral  canal.  It  is  tolerably  wide  in  the  upper 
part  of  the  sacrum,  but  rapidly  diminishes  in  both  iis  sagittal  and  transverse  diameters  as  it 
descends.  It  terminates  externally  between  the  sacral  cornua  as  the  sacral  hiatus  (Fig.  13), 
and  is  connected  with  the  anterior  and  posterior  sacral  foramina  l^y  four  short  transverse  canals, 
the  intervertebral  joramina  (Fig.  16). 

The  posterior  wall  of  the  sacral  canal  is  formed  essentially  by  the  completely  fused  arches 
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Fig.  21 . — The  vertebral  column  seen  from  in  front  (J). 
Fig.  22. — The  vertebral  column  seen  from  behind  (J). 
Fig.  23. — The  vertebral  column  seen  from  the  left  side  (J). 


of  the  sacral  vertebrae.  The  intervertebral  foramina  correspond  to  the  similar  structures  in 
the  true  vertebra?;  but  in  the  latter  there  arc  no  openings  comparable  to  the  sacral  foramina, 
at  least  not  in  the  bony  spinal  column.  This  is  due  to  the  fact  that  the  spinal  nerves  divide  into 
an  anterior  and  a  posterior  branch  within  the  sacral  canal  instead  of  outside  of  the  spinal  canal 
as  in  the  true  vertebra?,  or,  to  go  back  a  step  further,  it  is  due  to  the  fact  that  whereas  throughout 
the  series  of  true  vertebrae  the  ribs  or  costal  processes  remain  distinct  from  one  another,  in  the 
sacrum  the  costal  processes,  which  arc  represented  in  the  lateral  masses,  fuse  together  and  also 
unite  with  the  transverse  processes,  so  that  the  intervertebral  canals  arc  closed  at  their  outer 
ends. 

The  apex  of  the  sacrum  presents  an  elliptical  surface  for  articulation  with  the  coccyx,  and 
at  its  sides  there  is  a  shallow  notch  which  is  converted  into  a  foramen  by  the  transverse  process 
of  the  first  cocc\'geal  vertebra  and  the  connecting  ligaments  (see  page  113). 

THE  COCCYX. 

The  coccyx  (Figs.  18,  19,  and  20)  is  a  small  bone  of  variable  length  formed  by  the  fusion 
of  four  or  five  (rarely  three  or  six)  quite  rudimentary  vertebrae  (veriebrcB  caudales).  The  first 
vertebra  alone  shows  some  vertebral  characteristics,  since  there  can  be  recognized  in  it  indica- 
tions of  transverse  processes  as  well  as  of  the  upper  articular  processes  which  are  transformed 
into  the  coccygeal  cornua.  The  transverse  processes  also  frequently  appear  in  the  second  ver- 
tebra in  the  shape  of  feeble  indistinct  projections,  but  the  remaining  coccygeal  vertebrae  arc 
irregular,  rounded  pieces  of  bone.  None  of  the  coccygeal  vertebrae  possesses  a  trace  of  vertebral 
arches  or  of  a  spinous  process,  and  the  individual  vertebrae  are  united  either  by  synchondroses 
or  (more  rarely)  by  bony  tissue. 

The  sacrum  shows  typical  sexual  differences,  since  it  is  broader,  shorter,  and  less  curved  in  the  female  than  in  the 
male.  Not  infrccjucntly  the  first  sacral  vertebra  remains  i)artly  or  even  entirely  independent  (tfte  lumbosacral  vertebra), 
and  the  first  coccygeal  vertebra  frequently  fuses  \vith  the  sacrum,  in  which  case  the  sacral  and  coccygeal  cornua  are  also 
united  by  bony  tissue. 

THE  VERTEBRAL  COLUMN  AS  A  WHOLE. 

The  vertebral  column  is  completed  by  its  ligamentous  connections  and  particularly  by  the 
intervertebral  discs  situated  between  the  bodies  of  the  vertebrae  (see  page  no).  If  the  bony 
vertebral  column  be  observed  from  the  side  (Fig.  23),  its  marked  cur\'ature  at  once  becomes 
apparent.  This  curvature  is  manifold,  the  cervical  portion  of  the  column  being  convex  ante- 
riorly, the  thoracic  portion  markedly  concave  anteriorly,  the  lumbar  portion  decidedly  convex 
anteriorly,  and  the  sacrum  concave  anteriorly.  At  the  junction  of  the  lumbar  portion  ^\ilh 
the  sacnim,  where  ihc  convexity  of  the  former  passes  into  the  concavity  of  the  latter  there  is 
a  marked  angulation  called  the  promontory.  The  curvatures  of  the  vertebral  column  are  sub- 
ject to  individual  variation. 
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In  viewing  the  vertebral  column  from  in  front  (Fig.  21)  it  will  be  noticed  that  the  sacrum 
is  by  far  the  broadest  part  of  the  spine.  From  here  upward  the  vertebral  column  becomes 
smaller  until  the  fifth  thoracic  vertebra  is  reached,  whence  it  commences  to  enlarge  as  it  ascends. 
In  the  upper  cer\ical  region  the  column  again  decreases  in  size,  but  the  atlas  is  broader  than 
the  bones  which  lie  below  it.  A  study  of  the  profile  of  the  si)inal  column  (Fig.  23)  shows,  how- 
ever, that  its  greatest  thickness  is  found  in  the  lumbar  region. 

Just  as  the  anterior  surface  of  the  vertebral  column  is  completed  by  the  intervertebral  discs 
between  the  bodies  of  the  individual  vertebra?,  so  too  the  spaces  between  the  arches  are  simi- 
larly filled  by  ligamentous  tissue.  These  spaces  are  largest  in  the  lumbar  region  and  between 
the  two  upper  cervical  vertebrae  (Fig.  22),  in  the  latter  instance  because  the  arch  of  the  atlas 
is  extremelv  low. 

The  spinal  canal  (canal is  verkbralis),  formed  by  the  spinal  foramina  of  the  individual 
vertebne,  has  not,  therefore,  a  uniform  bony  boundar}'  even  in  the  region  of  the  true  vertebrae, 
but  at  inter\'als  is  covered  in  only  by  membranous  structures.  It  communicates  laterally  with 
the  intervertebral  foramina  (Figs.  23  and  36),  each  of  which  is  formed  by  two  vertebra);  above 
it  is  continuous  with  the  cranial  cavity;  and  its  lower  end  is  formed  by  the  sacral  hiatus,  which, 
however,  is  almost  completely  closed  by  ligaments. 

There  are  twenty-three  pairs  of  intervertebral  foramina,  six  in  the  cervical  region  (see  page 
26),  twelve  in  the  thoracic  region,  and  five  in  the  lumbar  region.  Those  in  the  lumbar  region 
are  the  largest,  while  those  situated  between  the  cervical  vertebrae  are  the  smallest;  between 
the  atlas  and  the  occiput  there  are  no  intervertebral  foramina  whatever,  and  those  between  the 
atlas  and  axis  are  only  partially  limited  by  bone.  The  lowermost  interv^ertebral  foramen  lies 
between  the  fifth  lumbar  vertebra  and  the  upper  surface  of  the  sacrum.  The  intervertebral 
foramina  in  the  cervical  region  are  exactly  between  the  transverse  processes,  while  in  the  thoracic 
and  lumbar  regions  they  are  in  front  of  them  (Fig.  23). 

THE  DEVELOPMENT  OF  THE  VERTEBRAL  COLUMN. 

\&  far  OS  the  development  of  the  bony  vertebral  column  is  roncemed,  each  vertebra  arises  from  three  centers  of 
ossification,  one  for  the  body  and  one  for  each  half  of  the  vertebral  arch.  Ossification  commences  at  the  end  of  the 
second  month  of  embrj'onic  life,  the  centers  for  the  arches  ai)i)earing  somewhat  earlier  than  those  ior  the  Ixxly  and  also 
giving  rise  to  the  different  vertebral  j)rocesses.  In  addition  to  these  chief  centers,  accessory  centers  develop  considerably 
later,  at  the  age  of  puberty  or  even  subset [uently,  and  apjx^ar  as  flat  discs  on  the  aiiircs  of  the  spinous  and  transverse 
processes,  on  the  mammillary  processes  of  the  lumbar  vertebne,  and  on  the  upper  and  lower  surfaces  of  the  vertebral 
bodies.  These  cpiphj-ses  do  not  unite  with  the  remainder  of  the  vertebra  until  the  growth  of  the  lM)dy  has  l>een  com- 
pleted. 

In  the  first  year  of  life  the  two  centers  for  the  vertebral  arches  unite,  in  the  third  year  the  arches  })ecome  joined  to 
the  bodies,  while  the  epiphyses  remain  distinc  t  until  the  twenty-lifth  year. 

In  the  atlas  the  center  for  the  lj<Kly  is  wanting.  The  anterior  arch  remains  cartilaginmis  for  a  long  time,  not  ossify- 
ing until  the  first  year,  and  not  uniting  with  the  iH)sterior  arch  until  the  fifth  or  sixth  year.  The  two  centers  for  the  j>os- 
terior  arch  remain  separated  until  the  third  year. 

In  the  axis  there  is  a  center  for  the  body  and  a  similar  one  (originally  double)  for  the  odontoid  process.  Both  unite 
in  the  third  year. 

The  sacral  vertebra;  ossify  in  a  similar  manner  to  the  true  vertebne.  In  each  there  is  a  single  center  for  the  body, 
two  for  each  arch,  epiphyseal  i)lates,  and  special  ventral  centers  corresjKmding  to  the  sacral  ribs.  The  body  and  arches 
of  the  fifth  sacral  vertebra  unite  first  (second  year)  and  then  follows  the  union  of  the  body  and  arches  of  the  first  ver- 
tebra (fifth  and  sixth  year),  while  bony  union  between  the  l)odies  does  not  occur  until  the  twenty-fifth  year  or  later. 
In  the  coccyx  the  first  vertebra  is  ossified  at  birth,  the  last  one  not  until  the  twentieth  year. 
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Fig.  24. — The  first  rib  of  the  right  side  seen  from  above  and  from  the  side  (}). 

Fig.  25. — The  second  rib  of  the  right  side  seen  from  above  and  from  the  side  (}). 

Fig.  26. — The  posterior  extremity  of  the  seventh  rib  of  the  right  side  seen  from  behind  and  partly  from 

below  (f). 

Fig.  27. — The  seventh  rib  of  the  left  side  seen  from  l)ehind  (f). 

Fig.  28. — The  seventh  rib  of  the  left  side  seen  from  within  (f). 


THE  RIBS. 

The  ribs  (cosia*)  belong  to  that  limited  group  of  skeletal  segments  which  remain  partly 
cartilaginous  ihroughoul  life.  Attention  may  first  be  directed  to  the  bony  ribs,  of  which  there 
are  twelve  pairs  (Figs.  24  and  30),  c()rrcsjx)nding  to  the  number  of  the  thoracic  vertebne. 

The  ribs  are  not  tubular  bones,  but  flat  lx)ny  strips  of  considerable  length.  Those  in  the 
middle  of  the  series  are  quite  uniform  in  shape,  only  the  upjXT  and  lower  ones  showing  certain 
deviations. 

In  a  typical  rib  the  following  j)arts  may  be  recognized : 

1.  The  heady  the  posterior  (vertebral)  slightly  thickened  end.  It  presents  an  articular 
surface  (Fig.  27),  which  is  opjiosed  to  the  bodies  of  the  vertebrae,  and  is  marked  by  a  median 
ridge,  the  cresiy  which  divides  it  into  an  upper  and  a  lower  articular  surface  for  the  two  vertebral 
bodies  with  which  it  articuUitcs. 

2.  The  neck,  a  constriction  situated  external  to  the  head  (Fig.  28).  Its  upper  margin  is 
formed  by  a  ridge,  crest  0}  the  neck,  which  is  separated  from  the  body  of  the  rib  by  a  rough  emi- 
nence, the  tubercle^  presenting  a  facet  for  articulation  with  the  transverse  process  of  a  thoracic 
vertebra. 

3.  The  bodVy  the  longest  part  of  the  rib.  This  is  i)laced  vertically  and  is  distinctly  flattened 
from  without  inward,  so  that  an  external  and  an  internal  surface  may  be  recognized;  near  the 
tubercle  it  presents  a  rough  surface,  the  angle  of  the  rib  (Fig.  28).  The  rib  is  at  first  directed 
outward,  l)ackward,  and  downward,  but  at  the  costal  angle  it  turns  upon  itself  and  passes  for- 
ward. On  the  inner  surface  of  the  lower  margin  of  the  body  there  is  a  groove,  the  costal  groove 
(Fig.  28),  which  gradually  becomes  shallower  as  it  apj^roaches  the  anterior  costal  extremity, 
and  causes  the  lower  margin  of  the  rib  to  be  shaq)  while  the  upjjer  one  is  more  rounded.  At 
its  anterior  extremity,  the  body  of  the  rib  presents  a  roughened,  somewliat  shallow  surface  for 
the  reception  of  the  costal  cartihge. 

The  tyj)ical  ribs  arc  the  third  to  the  tenth,  the  first  two  and  the  last  two  exhibiting  certain 
peculiarities.  The  first  rib  (Fig.  24)  is  short  and  broad;  it  is  not  i)hice(l  vertically  but  almost 
horizontally,  so  that  an  ui)per  and  a  lower  surface  may  Ix?  recognized  in  its  posterior  j)ortion, 
and  an  upper  or  outer  and  a  lower  or  inner  surface  in  its  anterior  portion.  Its  head  has  no 
crest,  since  the  first  rib  usually  articulates  with  the  Ixxlv  of  the  first  thoracic  vertebra  onlv 
and  not  with  two  adjacent  vertebra',  and  its  angle  coincides  with  the  tulxTcle.  Near  the 
anterior  extremity  of  its  Ixxly  there  is  a  low  rough  protuberance,  known  as  the  scalene  tubercle 
or  tubercle  oj  Lis/ranCy  for  the  insertion  of  the  scalenus  anticus  muscle,  and  behind  this  tubercle 
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there  is  a  broad  shallow  groove,  the  subclavian  groove,  for  the  subcla\'ian  artery,  and  close 
beside  this  groove  a  roughened  surface  for  the  insertion  of  the  scalenus  medius  muscle. 

The  second  rib  (Fig.  25)  resembles  the  first  and,  at  the  same  time,  the  typical  ribs  as  well. 
It  is  longer  than  the  first  rib,  but  its  posterior  portion  shows  the  same  peculiar  torsion  of  the 
body,  so  that  one  surface  looks  outward  and  upward  while  the  other  is  directed  downward  and 
inward.  The  position  of  its  anterior  extremity  is  typical,  and  it  possesses  a  capitular  crest, 
although  the  tubercle  and  angle  still  coincide.  A  roughness,  the  tuberosity,  scr\'es  for  the  origin 
of  one,  or  sometimes  two  digitations  of  the  serratus  magnus  muscle. 

The  eleventh  (Fig.  29)  and  especially  the  twelfth  ribs  (Fig.  30)  are  short  and  but  slightly 
curved.  The  crests  of  the  head  are  wanting  and  the  tubercles  have  no  articular  surface,  being 
cither  merely  indicated  or  entirely  absent.  The  costal  sulci,  especially  that  of  the  twelfth  rib, 
are  ver}'  indistinct  or  almost  wholly  wanting. 

The  bony  ribs  increase  in  length  from  the  first  to  the  seventh  and  then  decrease  downward 
to  the  twelfth.  The  t>'pical  ribs  present  a  cur\'ature  which  corresponds  to  that  of  the  thoracic 
w^all  and  is  known  as  the  surface  curvature.  It  is  only  in  the  cases  of  the  first  and  the  posterior 
portion  of  the  second  ribs  that  the  outer  (lower)  border  corresponds  to  the  thoracic  wall. 

By  torsion  curvature  is  meant  the  torsion  of  the  ribs  upon  ihcir  axes.  Sue  h  a  lorsi<:)n  is  found  in  the  first  and  second 
ribs,  since  they  j>ass  from  a  horizontal  into  an  oblique  plane,  but  a  certain  amount  of  torsion  also  occurs  in  the  middle 
(typical)  ribs  as  their  anterior  extremities  pass  from  a  vertical  to  an  oblicjue  i)lane,  so  that  the  upi)er  margin  is  directed 
fx>steriorly.  On  the  other  hand,  only  the  anterior  extremities  of  the  two  lower  ribs  are  vertical,  the  jxKterior  extremities 
having  their  upper  border  directed  backward  (Fig.  35). 

The  costal  cartilages  connect  the  bony  ribs  with  the  sternum,  but  it  is  only  in  the  upper 
seven  ribs  that  the  sternal  connection  is  a  direct  one  (Fig.  34).  The  eighth,  ninth,  and  tenth 
ribs  have  a  common  cartilage  which  is  continuous  with  that  of  the  seventh,  and  the  eleventh 
and  twelfth  ribs  have  free  ends  with  short  cartilaginous  apices.  Consequently  true  and  false 
ribs  may  be  recognized,  the  true  ribs  being  the  first  to  the  seventh  and  the  false  ones  the  eighth 
to  the  twelfth.    The  eleventh  and  twelfth  ribs  are  also  termed  floating  ribs. 

The  costal  cartilages  arc  flat,  are  j>lacerl  vertically  like  the  ribs,  and  their  margins  are  rounded, 
possessing  neither  grooves  nor  ridges.  Their  length  rapidly  increases  from  the  first  to  the  seventh 
and  then  decreases  markedly,  the  eleventh  and  especially  the  twelfth  ribs  having  merely  car- 
tilaginous a]>ices;  the  first  costal  cartilage  is  also  verj-  short  but  broad.  The  cartilages,  par- 
ticularly of  the  middle  ribs,  become  distinctly  wider  as  they  pass  toward  the  sternum. 

The  first  and  second  cartilages  are  inclined  slightly  downward  toward  the  sternum  (from 
alx)ve  downward  and  from  without  inward),  the  third  is  exactly  horizontal,  and  from  the  fourth 
downward  there  is  an  increasing  inclination  from  below  upward  and  from  without  inward  (Fig. 
34).  The  cartilages  of  the  sixth  to  the  tenth  ribs  are  often  quite  broad  and  articulate  with  each 
other  by  variously  formed  processes  passing  upward  and  downward;  they  form  synchondroses 
or,  as  is  usually  the  case,  diarthroses,  and  by  their  union  there  is  formed  an  arch-like  lower 
border  for  the  thorax,  the  costal  arch. 
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Fig.  29. — The  eleventh  rib  of  the  right  side  seen  from  behind  (}). 

Fig.  30. — ^The  twelfth  rib  of  the  right  side  seen  from  behind  (f). 

Fig.  3 1 . — The  sternum  seen  from  in  front  (J) . 

Fig.  32. — ^The  sternum  seen  from  the  left  side  (J). 


THE  STERNUM. 

The  breast-bone,  or  sternum,  is  a  single,  flat,  oblong  bone.  It  lies  approximately  in  the 
frontal  plane  and  forms  the  middle  portion  of  the  anterior  wall  of  the  thorax,  and  by  its  articu- 
lation with  the  clavicles,  it  completes  the  shoulder  girdle  anteriorly.  It  is  composed  (Fig.  31) 
of  three  distinctly  separated  portions  placed  one  above  the  other,  an  upper  broad  handle,  the 
manubrium^  a  middle  piece,  the  body  or  gladiolus,  and  a  lower  piece,  the  xiphoid  process.  The 
three  {X)rtions  are  either  separated  by  cartilage  or  are  united  by  bone;  the  former  condition 
prevails  between  the  manubrium  and  the  body  (synchondrosis  sternalis),  while  the  latter  obtains 
between  the  body  and  the  xiphoid  process.  At  the  synchondrosis  between  the  manubrium  and 
the  body  there  is  usually  quite  an  obtuse  angle,  open  posteriorly,  the  angulus  stemi  {angle  of 
Louis),  The  sternum  is  not  exactly  in  the  frontal  plane,  but  is  placed  somewhat  obliquely, 
so  that  the  upper  end  is  considerably  nearer  to  the  vertebral  column  than  the  lower  one,  a  rela- 
tion which  is  also  partly  due  to  tho  curvature  of  the  vertebral  column  (sec  page  14). 

The  manubrium  is  considerably  broader  than  the  body  of  the  bone,  and  is  broadest  above 
and  narrowest  below;  its  anterior  surface  is  slightly  convex,  and  the  posterior  surface  slightly 
concave.  The  upper  margin  ])resents  three  rounded  notches,  a  median  shallow  interclavicular 
or  jugular  natch,  and  two  lateral  deeper  clavicular  notches,  which  are  covered  with  cartilage 
and  accommodate  the  sternal  ends  of  the  clavicles.  Immediately  below  each  clavicular  notch 
there  is  a  notch  (Fig.  32)  ujxjn  the  lateral  margin  of  the  sternum  for  the  reception  of  the  broad 
costal  cartilage  of  the  first  rib,  which  is  joined  to  the  sternum  in  this  situation  by  a  synchon- 
drosis, and  each  side  of  the  lower  end  of  the  manubrium  presents  a  demifacet,  for  articulation 
with  the  cartilage  of  the  second  rib. 

The  body  is  usually  narrowest  above,  gradually  widening  as  it  descends,  until  it  attains 
its  greatest  breadth  in  its  lower  third,  and  then  rapidly  narrowing  again  as  it  approaches  the 
xiphoid  process;  it  is  occasionally,  however,  of  uniform  width  throughout.  Its  nearly  flat 
anterior  (ventral)  surface  is  called  the  planum  stcrnalc,  and  sometimes  presents  transverse  lines 
(Fig.  34)  which  indicate  the  original  fusion  of  several  parts  situated  one  above  the  other. 

At  the  margins  of  the  body  (Fig.  32)  are  found  notches  for  the  cartilages  of  the  six  lower 
true  ribs,  that  for  the  second  rib  being  situated  at  the  junction  of  the  manubrium  and  the  body, 
tliat  for  the  sixth  rib  on  the  lower  margin  of  the  body,  and  that  for  the  seventh  in  the  angle 
Ix'tween  the  Ixxly  and  the  xiphoid  process.  The  notches  for  the  fifth,  sixth,  and  seventh  ribs 
lie  close  together,  and  the  fourth  notch  is  situated  below  the  middle  of  the  entire  bone. 

The  xiphoid  process  varies  greatly  in  shape  and  size,  it  is  always  markedly  narrower 
than  the  body,  often  partly  or  even  wholly  cartilaginous,  and  it  is  sometimes  perforated.  The 
female  sternum  is  usuallv  shorter  and  broader  than  that  of  the  male. 
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THETHORAX. 

The  thorax  (Figs.  32  to  36)  is  formed  by  the  twelve  thoracic  vertebrae,  the  twelve  pairs 
of  ribs,  and  the  sternum,  and  is  an  approximately  conical  cavity,  wide  open  above  and  below, 
and  with  the  apex  directed  upward. 

In  it  there  may  be  recognized  an  upper  opening  and  a  much  larger  lower  one.  The  superior 
thoracic  aperture  is  formed  by  the  first  thoracic  vertebra,  the  first  rib,  and  the  upper  margin 
of  the  manubrium.  Like  the  cross-section  of  the  thorax,  it  is  rcniform  in  shape  (on  account 
of  the  projecting  vertebral  bodies),  and  is  placed  not  horizontally  but  obliquely,  being  directed 
downward  and  forward  so  that  at  the  end  of  expiration,  the  upper  margin  of  the  sternum  usually 
corresponds  to  the  junction  of  the  second  and  third  thoracic  vertebrae. 

The  inferior  aperture  is  of  very  irregular  form  on  account  of  the  notch  situated  between 
the  costal  margins  and  the  lower  end  of  the  sternum.  It  is  bounded  posteriorly  by  the  twelfth 
thoracic  vertebra,  by  the  twelfth  and  then  by  the  eleventh  rib,  and  anteriorly  by  the  costal  mar- 
gins and  the  xiphoid  process  of  the  sternum.  The  angle  between  the  costal  margin  and  the 
xiphoid  process  is  known  as  the  subcostal  or  injrasterjial  angle. 

The  anterior  wall  of  the  thorax,  formed  by  the  sternum  and  the  costal  cartilages,  is  con- 
siderably shorter  than  the  posterior  one,  formed  by  the  vertebral  column.  Above  the  difference 
amounts  to  the  height  of  two  entire  vertebra?,  while  below  it  is  usually  (according  to  the  length 
of  the  xiphoid  process)  equal  to  three,  since  the  lower  end  of  the  xiphoid  process  ordinarily  is 
opposite  the  ninth  thoracic  vertebra.  The  lateral  wall  formed  by  the  ribs  is  still  longer  than 
the  posterior  one  (Fig.  35),  the  lower  margin  of  the  twelfth  rib  extending  downward  to  the  level 
of  the  second  lumbar  vertebra.  On  either  side  of  the  bodies  of  the  vertebra?,  which  project 
markedly  into  the  thoracic  cavity,  there  is  a  broad  groove,  the  pulmofuiry  groove.  The  trans- 
verse or  frontal  diameter  of  the  thorax  is  considerably  larger  than  the  sagittal  or  sterno- 
vertebral one. 

The  spaces  situated  between  the  ribs  are  known  as  the  intercostal  spaces,  and  are  eleven 
in  number,  the  lowermost  one,  that  between  the  eleventh  and  twelfth  ribs,  being  ver\'  short. 
Their  direction  naturally  corres[)onds  exactly  to  that  of  the  adjacent  ribs,  but  they  are  con- 
siderably wider  than  these  structures,  especially  in  front  between  the  cartilages. 

THE  DEVELOPMENT  OF  THE  RIBS  AND  OF  THE  STERNUM. 

The  ossification  of  the  ribs  takes  place  chiefly  from  a  center  which  ai)i)cars  in  the  Inxly  of  the  rib  simultaneously 
^ith  the  centers  of  the  vertebra?.  Some  time  after  puberty  epiphyseal  centers  appear  for  the  heads  and  tubercles,  and 
these  do  not  fuse  with  the  main  portion  of  the  bone  until  after  the  twenty-fifth  year. 

The  manubrium  of  the  sternum  is  usually  formed  from  a  single  nucleus,  while  the  body  is  developed  from  a  num- 
^r  of  nuclei  (four  to  thirteen),  which  are  frequently  arranged  in  two  more  or  less  di.stinct  longitudinal  rows.  As  a  rule, 
there  is  but  one  center  for  the  xiphoid  process.  Ossification  of  the  sternum  does  not  begin  until  the  fourth  or  sixth 
month  of  embryonic  life,  and  in  the  xiphoid  process  not  until  from  the  sixth  to  the  twentieth  year. 

VARIATIONS  IN  THE  SKELETON  OF  THE  TRUNK. 

Supernumerary  vertebrae  arc  sometimes  present,  particularly  in  the  lower  portion  of  the  vertebral  column  (sacrum, 
lumbar  vertebrae).  Not  infrequently  ribs  are  formed  from  the  costal  processes  of  the  seventh  cer\'ical  and  of  the  last 
lumbar  vertebrae,  and  are  designated  as  cervical  and  lumbar  ribs   resi)ectively.     The  last  lumbar  vertebra  sometimes 
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Fig.  33. — The  thorax  together  with  the  left  shoulder  girdle,  seen  from  behind  (^). 

Fig.  34. — The  thorax  together  with  the  left  shoulder  girdle,  seen  from  in  front  (\). 

Fig.  35. — The  skeleton  of  the  trunk,  divided  by  a  medium  longitudinal  section,  together  with  the 

shoulder  and  pelvic  girdles,  seen  from  the  left  side  (J). 

Fig.  36. — The  skeleton  of  the  trunk,  divided  by  a   median  longitudinal  section,  together  with  the 

shoulder  and  pelvic  girdles,  seen  from  the  median  line  ({). 


develops  a  Imwid  mass  which  unites  with  the  sacrum  and  is  to  be  regarded  as  a  sacral  rib  (lumbosacral  vertebra,  st-c 
page  30),  and  the  posterior  arch  of  the  atlas  and  the  j)ortions  representing  the  arches  of  the  sacral  vertebrae  sometimt-s 
fail  to  ossify,  so  that  the  spinal  canal  remains  o{)en  posteriorly  (rhachischisis). 

The  ribs  frequently  fork  near  the  costochondral  articulations,  the  two  portions  so  formed  usually  uniting  again, 
so  that  a  fenestration  of  the  rib  is  produced. 

Foramina  are  not  rare  in  the  sternum  and  one  is  frequently  found  in  the  xiphoid  process.  At  the  upper  end  of  the 
manubrium,  at  the  sides  of  the  interclavicular  notch,  two  small  Ixjnes  which  are  termed  cpistertial  bones  occasionally 
occur. 

THE  SKELETON  OF  THE  HEAD. 

The  sum  total  of  the  bones  of  the  head  is  designated  as  the  skull  or  cranium,  and  this  por- 
tion of  the  skeleton  differs  from  the  others  in  that  all  of  its  constituents,  with  the  exception  of 
the  lower  jaw,  arc  firmly  united  even  in  the  macerated  condition  (the  exact  nature  of  the  union 
is  described  under  **Syndesmology,"  page  107),  so  that  special  means  are  required  to  separate 
the  individual  bones  from  each  other,  and  such  a  separation  is  not  usually  successful  if  the  indi- 
vidual is  too  old.  A  skull  the  bones  of  which  have  been  isolated,  is  known  as  a  disarticulated 
skull. 

The  comj:)letcly  formed  adult  skull  is  an  extremely  complicated  structure,  some  of  the 
individual  parts  lx*ing  united  in  such  a  manner  that  it  is  quite  difl'icult  to  recognize  them.  Some 
bones,  indeed,  are  scarcely  visible  in  the  perfect  skull,  owing  to  the  fact  that  they  arc  to  a  great 
extent  covered  or  overlapped  by  the  other  cranial  bones.  Before  describing  the  individual 
cranial  bones  it  will  Ix*  advantageous  to  consider  briefly  the  skull  as  a  whole,  in  order  to  obtain 
an  idea  of  the  topography  of  the  individual  cranial  bones  and  of  their  chief  component  parts. 
The  skull  will  tlierefore  be  studied  first  from  in  front,  then  from  the  side,  from  below  (without 
the  inferior  maxilla),  and  from  above,  looking  downward  upon  the  great  cranial  cavity  which 
encloses  the  brain,  and  finally  the  outer  and  inner  aspects  of  the  cranial  vault  will  be  considered. 

THE  ANTERIOR  ASPECT  OF  THE  SKULL. 

If  the  anterior  aspect  of  the  skull  (Figs.  37  and  38)  be  examined,  it  will  be  seen  that  the 
bony  forehead  (jrons)  is  formed  by  the  vertical  i>orti()n  of  the  jrontal  bofie,  and  that  toward  the 
vertex  a  slightly  serrated  suture,  the  coronal  sulure,  separates  the  vertical  plate  of  the  frontal 
from  the  two  parietal  bones.  The  frontal  lx)ne  also  forms  the  upper  margin  of  the  orbit,  and 
at  the  outer  margin  of  the  orbit  it  is  separated  from  the  contiguous  zygom<itic  or  malar  bone  by 
a  suture,  the  zygomaiiro- jrontal  suture.  The  j)rocess  of  the  frontal  bone  articulating  with  the 
zygomatic  U)ne  in  this  situation  is  known  as  the  externul  angular  or  zygomatic  process.  To 
either  side  of  the  frontal  bone  will  be  observed  the  anterior  inferior  or  splienoidal  angle  of  the 
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parietal  bone,  which  is  separated  from  the  greater  wing  of  the  splienoid  bone  by  the  spheno- 
parietal suture.  A  portion  of  the  temporal  bone  is  also  visible  on  the  anterior  aspect  of  the  skull. 
Below  the  vertical  plate  of  the  frontal  bone  are  the  large  orbital  cavities,  the  greater  portion 
of  whose  roofs  are  formed  by  the  orbital  plates  of  the  frontal  bone,  which  articulate  with  the 
orbital  surface  of  the  greater  wings  of  the  sphenoids,  the  intervening  suture  being  the  splieno- 
jrontal  suture;  they  are  separated  from  the  lesser  wing  of  the  sphenoids  by  the  superior  orbital 
fissure  {sphenoidal  fissure).  The  sphenazygomatic  suture  is  situated  in  the  outer  wall  of  the  orbit 
between  the  greater  wing  of  the  sphenoid  and  the  zygomatic  bone,  the  latter  forming  a  part  of 
the  outer  wall  of  the  orbit,  as  well  as  the  outer  and  a  portion  of  the  lower  margin  of  the  orbit. 

The  bony  bridge  of  the  nose  is  placed  between  the  two  orbital  cavities,  and  in  this  situation 
the  frontal  bone  articulates  on  either  side  with  three  bones  which,  from  within  outward,  are 
the  ^lasal  bone,  the  nasal  or  frontal  process  of  the  maxilla,  and  the  lachrymal  bone.    The  inter- 
vening sutures  are  called  the  nasofrontal,  the  frontomaxillary,  and  the  frontolachrymal  sutures. 
The  two  nasal  bones,  which  form  the  main  portion  of  the  bony  bridge  of  the  nose,  are  sep- 
arated from  each  other  by  the  internasal  suture,  and  from  the  nasal  process  of  the  maxilla  by 
the  nasofnaxillary  suture.     They  fonn  the  upper  boundary  of  the  anterior  nares  (apertura  piri- 
formis), which  are  bounded  throughout  the  rest  of  their  circumference  by  the  two  maocillce. 
These  two  bones  are  separated  in  the  median  line  by  the  intermaxillary  suture,  and  the  frontal 
or  nasal  process  of  each  is  separated  from  the  corresponding  nasal  bone  by  the  nasomaxillary 
suture,  and  borders  externally  upon  the  lachr}'mal  bone  (for  a  detailed  description  see  the  orbital 
cavity,  page  73).     The  maxilla  also  forms  the  inner  half  of  the  floor  of  the  orbit  and  of  the 
inferior  orbital  margin,  the  inferior  orbital  (sphenomaxillary)  fissure,  in  the  floor  of  the  orbit 
separating  the  maxilla  from  the  greater  wing  of  the  sphenoid. 

Below  the  inferior  orbital  margin,  in  the  body  of  the  maxilla,  is  the  infraorbital  foramen, 
aod  in  the  anterior  nares  can  be  seen  the  bony  nasal  septum,*  and  also  the  fiasal  co^kJkb  (turbin- 
ated bones),  particularly  the  inferior  ones,  which  project  from  the  outer  wall  of  the  nasal  fossa. 
At  the  junction  of  the  intermaxillar\^  suture  with  the  lower  margins  of  the  anterior  nares  there 
is  a  bony  spine,  the  anterior  nasal  spine.  The  zygomaticomaxillary  suture  separates  the  maxilla 
from  the  zygomatic  bone,  whose  malar  surface  is  visible  in  the  anterior  view  of  the  skull.  The 
lower  portion  of  the  maxilla  forms  the  tooth-bearing  alveolar  process. 

Finally  there  is  the  mandible  or  lower  jaw.  Its  middle  portion  or  body  presents  a  foramen, 
the  mental  foramen,  and  the  tooth-bearing  alveolar  portion;  to  either  side  (and  somewhat  fore- 
shortened in  the  figure)  the  ramus. 

THE  LATERAL  ASPECT  OF  THE  SKULL. 

The  lateral  aspect  of  the  skull  (Figs.  39  and  40)  contains  a  number  of  tones  which  have 
been  already  considered  in  the  description  of  the  anterior  cranial  region.  Alx)ve  and  anteriorly 
we  observe  that  the  frontal  bone  is  separated  from  the  parietal  bone  by  the  coronal  suture,  and 
from  the  greater  wing  of  the  sphenoid  by  the  sphenofrontal  suture.  The  zygomatico frontal 
suture  separates  the  zygomatic  process  of  the  frontal  bone  from  the  frontos phenoidal  process 

♦  The  anterior  portion  of  the  nasal  septum  is  cartilaginous. 
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of  the  zygomatic  bone,  and  the  temporal  ridge  commences  at  the  zygomatic  process  of  the  frontal 
bone  and  passes  backward  in  a  curved  manner  over  the  frontal  and  parietal  bones. 

Behind  the  frontal  bone  is  seen  almost  the  entire  parietal  bone.  It  is  limited  anteriorly 
by  the  coronal  suture  and  is  separated  from  the  occipital  bone  posteriorly  by  the  lambdoid  suture. 
Its  lower  border  articulates  with  the  greater  wing  of  the  sphenoid  by  the  sphenoparietal  suture, 
with  the  squamous  portion  of  the  temporal  bone  by  the  squamosal  suture^  and  with  the  mastoid 
portion  of  the  temporal  bone  by  the  parietomastoid  suture. 

The  only  portion  of  the  occipital  bone  visible  in  the  lateral  view  of  the  skull  is  its  squ<inious 
portion^  which  is  separated  from  the  mastoid  process  of  the  temporal  bone  by  the  occipitomastoid 
suture. 

Below  the  frontal  and  parietal  bones,  the  temporal  surface  of  the  greater  wing  of  the  sphenoid 
is  visible.  It  is  separated  from  the  zygomatic  bone  anteriorly  by  the  splietiozygomatic  suture^ 
and  from  the  squamous  portion  of  the  temporal  bone  posteriorly  by  the  spheiwsquamosal  suture. 

The  first  portion  of  the  temporal  bmi^  to  attract  attention  in  the  lateral  asj>ect  of  the  skull 
is  the  squamous  portion,  from  which  a  long  process,  the  zygomatic  process^  passes  almost  hori- 
zontally forward  to  articulate  with  the  short  temporal  process  of  the  zygomatic  bone  by  the 
zygamatico- temporal  suture;  the  two  processes  together  forming  the  zygoma  or  zygomatic  arch. 
The  origin  of  the  zygomatic  process  of  the  temporal  bone  marks  the  termination  of  the  inferior 
temporal  line  as  it  passes  from  the  parietal  to  the  temporal  tone. 

Below  the  inferior  temporal  line  there  is  upon  the  lateral  surface  of  the  skull  a  slightly 
depressed  area,  the  planum  temporale^  formed  by  the  temporal  and  parietal  bones,  the  greater 
wing  of  the  sphenoid,  and  a  small  ix)rtion  of  the  frontal  bone.  In  the  zygomatic  region  the 
planum  temporalc  deepens  into  the  temix)ral  fossa. 

The  portion  of  the  temporal  line  situated  upon  the  temporal  bone  forms  approximately 
the  anterior  boundary  of  a  second  portion  of  the  temporal  bone  visible  in  the  lateral  view  of 
the  skull,  the  mastoid  portion^  which  derives  its  name  from  a  strong  conical  protuberance,  the 
fnastoid  process. 

A  third  ix)rtion  of  the  temporal  bone  to  Ix'  seen  in  the  lateral  cranial  region  is  the  tympanic 
portion,  and  is  situated  inmicxliately  below  the  root  of  the  zygoma,  forming  the  outer  and  lower 
circumference  of  the  large  opening  of  the  bony  external  auditory  meatus  {meatus  acusticus 
externus). 

In  looking  at  the  skull  from  the  side,  the  malar  surface  of  the  zygomatic  bone  is  directed 
toward  the  observer.  In  the  lateral  aspect  of  tlie  maxilla  there  may  be  observed  (as  in  the 
anterior  view)  the  anterior  nasal  spine,  the  frontal  process,  the  nasomaxillary  suture  by  which  it 
articulates  with  the  nasal  lx>nes,  and  the  alveolar  process,  which  is  directed  toward  the  simi- 
larly named  iX)rtion  of  the  mandible. 

In  the  lower  jaw  we  sec  the  body  with  the  mental  foramen,  and  ahnost  at  right  angles  with 
the  body,  the  ramus,  the  upper  portion  of  which  is  divided  by  a  deep  notch,  the  sigmoid  fiotch, 
into  two  j)rocesses,  the  coronoid  and  the  condyloid  f)r()cesses.  The  articular  surface  of  the 
condyloid  process  rests  in  a  fossa  of  the  temj)oral  bone  situated  below  the  root  of  the  zygoma, 
the  mandibular  or  glenoid  jossa. 
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THE  ETIERNAL  SURFACE  OF  THE  BASE  OF  THE  SKULL. 

The  inferior  aspect  of  the  human  skull,  exposed  by  the  removal  of  the  lower  jaw,  presents 
an  extremely  irregular  surface  (Figs.  41  and  42),  and  is  termed  the  external  surface  of  the  base 
of  the  skull,  basis  cranii  externa^  to  distinguish  it  from  the  internal  surface  which  forms  the 
floor  of  the  cranial  cavity. 

Passing  from  before  backward,  there  may  be  noticed  first  the  bony  plate  of  the  hard  palate, 
which  is  bounded  externally  by  the  alveolar  process  of  the  maxilla  and  the  upper  row  of  teeth. 
It  forms  the  bony  partition  separating  the  oral  and  nasal  cavities,  is  composed  of  two  bones 
upon  either  side,  the  palatine  process  of  the  maxilla,  forming  its  anterior  two-thirds  to  three- 
quarters,  while  the  posterior  third  or  fourth  is  furnished  by  the  horizontal  portion  of  the  palate 
bone.  It  is  traversed  in  the  median  line  by  the  median  palatine  suture^  the  anterior  extremity 
of  which  contains  the  ificisive  foramen,  a  pit-like  depression,  which  leads  to  a  canal  of  the  same 
name.  The  palate  bones  are  separated  from  the  palatine  processes  of  the  maxilla  by  the  trans- 
verse palatine  suture,  and  at  the  posterior  extremity  of  the  median  palatine  suture,  the  two  bones 
terminate  in  a  spine,  the  posterior  nasal  spine.  The  ]X)sterior  free  margins  of  the  horizontal 
plates  of  the  palate  bones  form  the  lower  boundary  of  the  posterior  nares  or  choanal,  the  pos- 
terior outlets  of  the  bony  nasal  fossa?. 

To  the  outer  side  of  the  hard  palate  is  seen  the  short,  broad  zygomatic  process  of  the  maxilla, 
which  articulates  with  the  malar  lx)ne  by  means  of  the  zygomaticomaxillary  suture.  There  is 
also  to  be  seen  the  anterior  extremity  of  the  injerior  orbital  or  sphenomaxillary  fissure  between 
the  upper  jaw  and  the  greater  wing  of  the  sphenoid  bone.  The  zygomatic  arch,  formed  by  the 
junction  of  the  zygomatic  process  of  the  temporal  bone  with  the  temporal  process  of  the  zygo- 
matic bone,  is  distinctly  visible. 

A  large  portion  of  the  external  surface  of  the  base  of  the  skull  is  formed  by  the  splienoid 
bone.  The  greater  wings  are  almost  entirely  \isible  and  are  limited  posteriorly  and  externally  by 
the  sphenosquamosal  suture,  their  foreshortened  temporal  surfaces,  already  noticed  in  the  lateral 
view  of  the  skull,  being  seen  to  unite  with  the  infratemporal  surfaces,which  are  actually  situated 
in  the  base  of  the  skull,  at  a  distinct  angle  marked  by  a  rough  ridge,  the  infratemporal  crest. 

The  posterior  margin  of  this  infratemporal  surface  is  separated  from  the  contiguous  petrous 
portion  of  the  temporal  bone  by  the  sphefwpetrosal  fissure,  which  is  continuous  internally  with 
an  irregular  foramen,  the  foramen  lacerum.  The  extreme  postcro-external  angle  of  the  greater 
wing  of  the  sphenoid,  the  spine,  is  directed  toward  the  temporal  bone,  and  presents  a  round 
opening,  the  foramen  sphwsum,  which  leads  into  the  cranial  cavity  and  transmits  the  middle 
meningeal  artery.  In  front  of  this  is  a  larger  oval  aperture,  the  foramen  ovale,  through  wliich 
the  mandibular  division  of  the  trigeminal  nerve  emerges  from  the  cranial  cavity. 

In  the  middle  of  the  base  of  the  skull  a  part  of  the  body  of  the  sphenoid  bone  is  visible 
between  the  two  greater  wings,  but  its  anterior  portion  is  partly  concealed.  It  will  be  observed 
that  the  posterior  margin  of  the  bony  nasal  septum,  which  in  this  preparation  represents  the 
septum  clwanarum,  is  formed  by  the  vomer,  which  articulates  with  the  body  of  the  sphenoid 
by  means  of  a  broad  base,  known  as  the  ala  vomeris. 

A  strong  process,  the  pterygoid  process,  which  is  divided  lengthwise  into  two  plates,  projects 
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downward  from  the  body  of  the  sphenoid.  The  broader,  larger,  external  plate  is  termed  the 
external  pterygoid  plaie,  and  the  narrower  internal  one,  the  internal  pterygoid  plaie,  terminates 
below  in  a  small  hook-like  process,  the  hamular  process  (Iiamulus  pterygoideus).  The  pterygoid 
process  of  the  sphenoid  bone  articulates  in  this  situation  with  the  horizontal  plate  of  the  palate 
bone  and  also  with  a  process  of  this  bone,  its  tuberosity  (processus  pyramidal  is),  which  is  directed 
backward  and  outward  and  fills  the  gap  between  the  external  and  internal  pterygoid  plates, 
consequently  aiding  in  the  formation  of  the  pterygoid  fossa,  which  occupies  the  inter\'al  between 
the  two  plates. 

In  the  palate  bone,  at  its  junction  with  the  pter\'goid  process  of  the  sphenoid,  there  is  a 
larger  anterior  foramen,  the  greater  palatine  joramen,  and  usually  several  smaller  posterior 
openings,  the  lesser  palatine  foramina. 

The  ix)sterior  half  of  the  external  surface  of  the  base  of  the  skull  is  formed  by  the  two  tem- 
poral bones  and  by  the  occipital  bone.  All  the  four  portions  of  which  the  temporal  bone  is 
composed  are  visible,  namely,  the  inferior  surfaces  of  the  petrous  portion,  of  the  mastoid  portion^ 
and  of  the  tytnpanic  portimi,  and  a  part  of  the  squamous  portion.  The  apex  of  the  petrous 
portion  lies  in  an  irregularly  shaped  opening,  the  foramen  lacerum;  it  is  separated  from  the 
sjjhenoid  bone  anteriorly  by  the  sphenopetrosal  fissure  and  from  the  occipital  bone  posteriorly 
by  the  petro-occipital  fissure.  The  mastoid  portion  articulates  with  the  occipital  bone  by  means 
of  the  occi pitoifiastoid  suture. 

Of  the  squamous  portion,  one  sees  mainly  the  zygomatic  process  (forming  a  portion  of  the 
zygo7}iatic  arch)  and  the  mandibular  fossa,  which  accommodates  the  condyloid  process  of  the 
mandible  and  presents  anteriorly  the  articular  eminence.  Of  the  mastoid  portion,  there  is  to 
be  seen  the  mastoid  process  (processus  niastoideus),  which  has  a  deep  groo\'e,  the  digastric  fossa 
(ificisura  mastoidea),  upon  its  inner  surface,  and,  at  the  side  of  the  occipitomastoid  suture,  an 
opening,  the  mastoid  foramen.  The  t}'mpanic  portion,  with  the  meatus  auditorius  extemus, 
is  placed  between  the  mastoid  process  and  the  mandibular  fossa,  and  in  front  of  it  there  is  a 
fissure,  the  Glaserian  fissure  (fissura  petrotytnpanica). 

Then.'  are  many  foramina  and  fossa?  upon  the  ver\'  rough  and  irregular  lower  surface  of 
the  ]XJtrous  portion  of  the  temporal  bone.  Slightly  to  the  inner  side  and  in  front  of  the  mastoid 
process  is  the  pxjinted  styloid  process;  between  the  mastoid  and  styloid  processes  there  is  an 
opening,  the  stylomastoid  foramen;  to  the  inner  side  of  the  styloid  process  there  is  a  rather  deep 
depression,  the  jugular  fossa,  leading  into  the  cranial  cavity  through  an  irregular  opening,  the 
jugular  foramen;  and  to  the  inner  side  and  in  front  of  the  jugular  fossa  there  is  a  round  opening, 
the  external  orifice  of  the  carotid  canal. 

The  occipital  bone  forms  tlie  large  remaining  portion  of  the  external  surface  of  the  base  of 
the  skull.  In  the  adult  skull  it  is  united  with  the  sphenoid  so  that  its  basilar  portion  is  continuous 
anteriorly  with  the  Ixxly  of  the  sphenoid  bone  without  demarcation.  Posteriorly  the  basilar 
portion  forms  the  anterior  margin  of  the  foramen  inagnum,  while  the  portions  of  bone  external 
to  this  foramen,  known  as  the  lateral  portions,  present  the  two  large  occipital  condyles,  by  means 
of  which  the  skull  articulates  with  the  first  cer\dcal  vertebra  or  atlas.  The  base  of  each  condvle 
is  ])erforated  by  a  short  canal,  the  hypoglossal  or  anterior  condyloid  capiat,  while  the  termination 
of  a  similar  canal,  the  condyloid  or  posterior  coyidyloid,  is  visible  behind  the  condyle. 


Fig.  41. 
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Figs.  41   and  42.     The  skull  seen  from  below,  the  outer  surface  of  the  base  (Vk). 

In  (ig.  42  the  various  bones  are  colored  as  in  fig.  33  except  that  the  occipital  is  jeiluw  streaked 
with  red  and  the  palatines  are  blue. 
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Figs.  43  and  44.     The  inner  surface  of  the  base  of  the  skull 
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us  bones  are  colored  as  in  fig.  3S. 
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There  is  further  to  be  observed  the  entire  nuchal  surface  (planum  nuchale)  of  the  squamous 
portion  and  a  foreshortened  portion  of  the  planum  occipilale,  the  boundary  between  the  two 
f)ortions  being  formed  by  a  rough  line,  the  superior  nuchal,  which  extends  laterally  from  the 
central  external  occipital  protuberance.  Below  the  upp)er  line,  the  nuchal  surface  is  crossed  by 
the  inferior  nuchal  lifie, 

THE  INTERNAL  SURFACE  OF  THE  BASE  OF  THE  SKULL. 

By  the  internal  surface  of  the  base  of  the  skull  (Figs.  43  and  44)  is  understood  the  floor 
of  the  cranial  cavity  which  is  exposed  by  sawing  horizontally  through  the  bony  cranium  and 
removing  the  calvarium.  It  is  concave,  and  contains  the  so-called  cranial  fossae,  of  which  there 
arc  recognized  an  anterior,  a  middle,  and  a  posterior  fossa  (Fig.  45).  All  three  fossae  meet  in 
a  saddle-like  elevation,  the  sella  turcica,  which  is  a  portion  of  the  body  of  the  sphenoid  bone  and 
is  situated  somewhat  anteriorly  to  the  middle  of  the  cranial  cavity. 

The  anterior  cranial  fossa  is  relatively  flat.  The  greater  portion  of  its  floor  is  formed 
by  the  orbital  plates  of  the  frontal  bone  (Figs.  43  and  44),  whose  upper  surfaces  are  directed 
toward  the  cranial  cavity  and  are  known  as  the  cerebral  surfaces.  They  present  peculiar  eleva- 
tions and  corresponding  depressions,  called  respectively  cerebral  juga  and  digitate  impressions, 
and  they  also  present  grooves  for  blood-vessels.  The  two  halves  of  the  frontal  bone  are  sepa- 
rated anteriorly  by  a  ridge,  the  frontal  crest,  which  commences  at  a  foramen,  the  foramen  ccecum, 
and  posteriorly  the  orbital  plates  of  the  frontal  bone  articulate  with  the  lesser  wings  of  the 
sphenoid  by  the  sphefw frontal  suture. 

Lying  between  the  two  orbital  plates  of  the  frontal  bone  and  extending  from  the  foramen 
caecum  to  the  sphenoid  bone  there  is  a  thin  bony  plate,  characterized  by  being  perforated  by 
numerous  foramina.  It  is  the  cribriform  plate  of  the  ethmoid  bone,  and  it  presents  in  its  median 
line  a  comb-like  elevation,  the  crista  galli,  and  articulates  with  the  frontal  bone  by  means  of  the 
fronto-ethmoidcU  suture. 

In  the  median  line  behind  the  cribriform  plate  of  the  ethmoid  is  seen  the  jugum  sphenoidale 
of  the  sphenoid  bone  with  the  ethmoidal  spifie,  and  to  cither  side  are  observed  the  lesser  wings 
of  the  bone,  these  latter  arising  from  either  side  of  the  body  of  the  sphenoid  by  two  roots  which 
enclose  an  opening,  the  optic  foramen.  Near  the  sella  turcica,  the  lesser  wing  of  either  side 
projects  into  the  middle  cerebral  fossa  as  a  short,  slightly  curved,  hook-like  process,  the  anterior 
clinoid  process. 

The  middle  cranial  fossa  is  much  deeper  and  larger  than  the  anterior  one,  and  is  divided 
into  two  halves  by  a  marked  median  elevation,  the  sella  turcica.  In  this  there  may  be  recog- 
nized the  high  back  of  the  saddle,  the  dorsum  sellcE,  with  the  hypophyseal  fossa  in  front  of 
it,  and,  still  further  anteriorly,  the  olivary  eminence  (tuberculum  seller).  In  front  of  the  latter 
is  a  groove,  the  optic  groove  (sulcus  chiasmatis),  and  a  second  groove,  the  carotid  grooi^e,  is  situated 
on  each  side  of  the  sella  turcica.  A  short  distance  behind  the  dorsum  sellic  we  find  the  spheno- 
occipital  synchondrosis,  a  slightly  serrated  line  which  indicates  the  boundary'  between  the  body 
of  the  sphenoid  and  the  occipital  bone  and  is  the  remains  of  the  synchondrosis  originally  separat- 
ing the  two  bones  (see  page  47). 
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To  the  outer  side  of  the  sella  turcica  we  sec  the  cerebral  surface  of  the  greater^ 
sphenoid  bone,  which  is  separated  from  tlie  o\-erlying  lesser  wing  of  the  sphenoid  by  the  superior 
orbital  or  splmnoidal  fissure.  The  remaining  boundaries  of  this  surface  are  the  sanic  as  those 
seen  on  the  external  surface  of  the  base  of  the  skull,  namely,  the  sphenoparietal  and  sphena- 
squamosal  sutures,  the  joramen  lacerum  or  sphenopetrosal  fissure.  Near  its  origin  from  the 
body,  the  greater  wing  of  the  sphenoid  bone  contains  thrte  orifices;   the  joramen  rolundum, 


IddJc  fossa  white,  tuid  the 


directed  obliquely  anteriorly  and  leading  into  a  short  canal,  the  joramen  ovale,  and  the  jot 
spinosum. 

In  addition  to  the  greater  wing  of  the  sphenoid  bone,  the  floor  of  the  middle  cranial  fossa 
is  fonned  by  the  cerebral  surface  of  ihe  squamous  portion  of  iho  temporal  bone  and  by  the  an- 
terior surface  of  the  petrous  jMrtion,  the  posterior  surface  of  the  petrous  portion  and  the  mastoid 
portion  helping  to  form  the  floor  of  the  posterior  cranial  fossa.     The  boundaries  of  the  temporal 
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bone  in  the  middle  fossa  are  also  similar  to  those  observed  upon  the  external  surface  of  the  base 
at  the  skull,  namely,  the  spkenosquamostd  and  squamosal  sutures  and  the  joramen  lacerum. 

Upon  the  cerebral  surface  of  the  squamous  portion  of  the  temporal,  commencing  at  the 
foramen  spinosum,  there  is  a  groove,  the  sulcus  arteriosus,  which  is  continued  by  manifold  rami- 
fications upon  the  inner  surface  of  the  cranial  vault.  Upon  the  apex  of  the  petrous  portion, 
which  is  in  contact  with  the  body  of  the  sphenoid,  there  is  a  shallow  depression,  the  trigeminal 
impression  for  the  Gasserian  ganglion,  and  at  about  the  middle  o^  its  anterior  surface  there 
is  a  slit-like  opening,  the  hiatus  canalis  faciaJis  (hiatus  Faliopii),  while  upon  its  superior  margin 
there  runs  a  shallow  groove,  the  superior  petrosal  groove. 

The  posterior  cranial  fossa  is  the  largest  of  all.  Its  floor  is  formed  by  only  the  occipital 
and  temporal  bones,  the  boundaries  between  which  in  the  posterior  fossa  are  the  pelro-occipital 
/issure,  the  jugular  joramen,  and  the  occipitomastoid  suture. 

Upon  the  posterior  surface  of  the  petrous  portion  of  the  temporal  bone  there  is  a  large, 
round,  irregular  opening,  the  internal  auditory  meatus  {porus  acusticus  intemus). 

The  jugular  joramen,  situated  between  the  temporal  and  occipital  bones,  is  formed  in  the 
following  manner.  Each  of  the  two  bones  possesses  a  corresponding  notch  which  is  so  sub- 
divided that  the  jugular  foramen  consists  of  a  smaller  anterior  and  of  a  larger  posterior  com- 
partment, the  former  giving  passage  to  the  glosso-phai^ngeal,  pneumogastric,  and  spinal 
accessory  nerves;  the  latter  to  the  internal  jugular  vein. 

In  the  posterior  fossa  the  mastoid  portion  of  the  temporal  bone  exhibits  a  curved  groove, 
the  sigmoid  groove,  which  begins  at  the  posterior  compartment  of  the  jugular  foramen  and  is 
at  first  situated  on  the  lateral  portion  of  the  occipital  bone,  passing  in  a  cur\^'  around  the 
jugular  process,  which  is  directed  toward  the  temporal  bone.  In  the  mastoid  portion  of  the 
temporal  bone  is  the  inner  (cerebral)  orifice  of  the  mastoid  joramen,  and  at  the  junction  of  the 
temporal,  parietal,  and  occipital  bones,  where  the  lambdoid  and  occipitomastoid  sutures  become 
continuous,  the  sigmoid  groove  bends  at  ahnost  a  right  angle  into  the  transverse  groove,  so  that 
the  posterior  inferior  angle  of  the  parietal  bone,  the  mastoid  angle,  also  aids  in  its  formation. 
The  transverse  groove  passes  across  the  inner  surface  of  the  squamous  portion  of  the  occipital 
bone  as  a  markedly  shallower  groove  to  a  median  crucial  elevation,  the  crucial  eminence,  whose 
center  forms  the  internal  occipital  protuberance. 

The  cerebral  surface  of  the  occipital  bone  forms  by  far  the  greater  portion  of  the  floor  of 
the  posterior  fossa.  Its  basilar  portion  forms  a  jwrtion  of  the  so-called  cliims,  a  steep  bony 
incline  passing  from  the  back  of  the  sella  turcica  to  the  border  of  the  foramen  magnum;  the 
anterior  portion  of  the  clivus  is  formed  by  that  part  of  the  body  of  the  sphenoid  which  is  situated 
anterior  to  the  original  spheno-occipital  synchondrosis.  At  the  outer  side  of  the  clivus  there 
is  the  shallow,  inferior  petrosal  groove,  which  is  formed  by  the  junction  of  the  occipital  and  tem- 
poral bones  in  the  petro-occipital  fissure. 

The  lateral  portions  of  the  occipital  bone,  situated  to  either  side  of  the  foramen  magnum, 
present  two  rounded  projections  upon  their  cerebral  surface,  the  jugular  tubercles,  whose  bases 
are  traversed  by  the  previously  mentioned  hypoglossal  or  anterior  condyloid  canal,  and  behind 
the  jugular  process  (usually  in  the  beginning  of  the  sigmoid  groove)  is  situated  the  internal 
extremity  of  the  condyloid  canal. 
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Fig.  46. — ^The  skull  seen  from  above  (|). 

X  =  foramen  parietale. 

Fig.  47. — The  inner  surface  of  the  roof  of  the  skull  (calvarium)  (J). 


The  posterior  margin  of  the  round  joramen  magnum^  situated  in  the  middle  of  the  posterior 
fossa,  is  formed  by  the  squamous  portion  of  the  occipital,  which  exhibits,  below  the  transverse 
groove,  two  concave  depressions,  the  injeriar  occipital  jossce,  which  are  separated  by  a  median 
ridge,  the  internal  occipital  crest. 

THE  SUPERIOR  ASPECT  OF  THE  SKULL. 

The  superior  aspect  of  the  skull  (Fig.  46)  is  much  less  complicated-  It  shows  only  four 
bones,  the  vertical  portion  of  the  frontal,  the  large  surfaces  of  the  two  parietals,  and  the  apex 
of  the  squamous  portion  of  the  occipital.  The  visible  sutures  are  the  coronal  suture,  the  sagittal 
suture,  separating  the  parietal  bones  throughout  their  entire  length,  and  the  lambdoid  suture, 
which  forms  an  obtuse  angle  with  the  sagittal  suture.  In  the  parietal  bone,  on  either  side  of 
the  sagittal  suture  and  at  about  the  junction  of  the  third  and  fourth  quarters,  there  is  an  orifice, 
the  parietal  joramen,  and  the  foreshortened  temporal  line  can  also  be  seen. 

THE  INNER  ASPECT  OF  THE  CRANIAL  VAULT  OR  CALVARIA. 

The  inner  surface  of  the  cranial  vault  (Fig.  47)  corresponds  to  the  outer  surface  with  slight 
differences.  It  presents  the  same  bones,  frontal,  parietal,  and  occipital,  and  the  same  sutures, 
the  coronal,  sagittal,  and  lambdoid.  Upon  the  inner  surface  of  the  sagittal  suture  we  find  a 
shallow  groove,  the  sagittal  groove,  which  commences  at  the  crest  of  the  frontal  bone  and  passes 
backward  over  the  parietal  to  the  occipital  bone.  The  cerebral  surfaces  of  all  the  bones  of  the 
cranial  vault  show  vascular  grooves,  the  sulci  arteriosi;  they  are  found  in  greatest  numbers 
upon  the  i:)arietal  lx)nc  and,  next  in  frequency,  upon  the  frontal  bone.  Small  inconstant  depres- 
sions, often  of  inconsiderable  depth  and  situated  particularly  along  the  sagittal  suture,  are  desig- 
nated as  the  jovcolce  grayiidares  or  Pacchionian  depressions. 


THE  BONES  OF  THE  SKULL. 

After  this  consideration  of  the  skull  as  a  whole  we  turn  to  the  description  of  the  individual 
lx)nes  of  the  skull.  These  may  be  divided  into  two  groups:  (i)  the  bones  of  the  cranium  {cranium 
ccrcbralc),  and  (2)  the  bones  of  the  face  (cranium  viscerate).  The  cranial  bones  are  the  occipital 
tone,  the  sphenoid  bone,  the  two  temporal  tones,  the  two  parietal  tones,  the  frontai  tone,  and 
the  ethmoid  tone.  The  facial  tones  are  the  nasal  tones,  the  lachrymal  tones,  the  vomer,  the 
inferior  turbinated  bones  (cone her  nasales  injer lores),  the  maxillce,  the  palate  tones,  the  zygomatic 
tones,  the  mandible,  and  the  hyoid  tone. 

The  bones  of  the  skull  may  also  be  classified  according  to  the  method  of  their  development  (see  page  21),  and  from 
this  standiK)int  they  are  quite  heteropeneous  structures;  some  of  them,  such  as  those  of  the  base  of  the  skull,  are  de\Tl- 
oped  in  the  })rimordial  cartilaginous  cranium,  some  are  }K)rtions  of  the  visceral  skeleton,  and  some  are  so-called  co>*criDg 
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01  dermal  bones,  which  serve  to  close  in  Ihe  cranium,  the  upper  portion  of  which  is  unrepresented  in  the  cartilaginous 
primordial  skeleton.  Only  a  part  of  the  cranial  bones  are  preformed  in  cartilage,  Ihe  majority  being  formed  by  direct 
ossification  of  connective  tissue.  Those  which  are  preformed  in  cartilage  arc  also  known  as  primordial  bones,  and  they 
are  the  occipital,  with  the  exception  of  the  upper  part  of  the  squamous  portion,  the  sphenoid,  with  the  exception  of  the 
internal  plale  of  the  pterygoid  process,  the  entire  ethmoid  and  the  inferior  turbinal,  and  the  petrous  and  mastoid  por- 
tions of  the  temporal. 

The  cranial  lx>nes  formed  in  membrane  are  the  upper  part  of  the  squamous  portion  of  the  occipital,  the  parielals, 
the  frontal,  Ihe  squamous  and  tympanic  portions  of  the  temporals,  the  vomer,  the  nasals,  and  the  1achr>'mals. 

TTie  only  portions  of  the  visceral  cephalic  skeleton  which  are  preformed  in  cartilage  and  are  lo  be  regarded  as 
primordial  bones  are  the  hyojd  and  the  small  auditory  ossicles  situated  withb  the  temporal  bone.  The  following  bones 
of  the  face  are  formed  in  membrane;  the  maxilli,  (he  palate  bones,  the  internal  plates  of  the  pterygoid  processes  of  the 
sphenoid  bone,  the  zygomatic  bones,  and  the  mandible. 


The  Cranial  Bones, 
the  occipital  bone. 

The  occipital  bone  (Figs.  48  to  51)  is  composed  of  three  portions  which  are  not  sharply 
separated,  and  of  these  portions  one  is  paired  and  two  are  single.  They  are  termed  the  basUar 
portion,  the  lateral  portions,  and  the  squamous  portion,  and  are  grouped  about  the  foramen  mag- 
num in  such  a  way  that  the  basilar  portion  is  in  front,  the  lateral  portions  arc  to  cither  side, 
and  the  squamous  portion  is  behind  the  foramen. 

The  basilar  portion  of  the  adult  skull  and  the  body  of  the  sphenoid  bone  arc  united  by 
osseous  tissue  (Fig.  51),  but  up  to  the  time  of  puberty  they  arc  articulated  by  ihe  spheno-occipilal 
synchondrosis  or  fissure  (see  page  47}.  The  lower  surface  of  the  basilar  portion,  which  forms  a 
part  of  the  external  surface  of  the  base  of  the  cranium,  lies  almost  horizontally,  but  the  cerebral 
surface  passes  obliquely  from  above  downward  and  from  before  backward  and  forms  the  clivus 
(Blumenbachii).  The  inferior  surface  (Fig.  50)  presents  a  median  projection,  the  pharyngeal 
tubercle,  for  the  attachment  of  the  pharyngeal  aponeurosis,  and  to  cither  side  arc  roughened 
surfaces  for  the  insertions  of  the  rectus  capitis  anticus  minor  and  major  muscles. 

The  surface  of  the  clivus  {Figs.  43,  44,  and  51)  is  slightly  concave  and  its  lateral  margins 
exhibit  a  groove,  frequently  quite  shallow,  the  injerior  petrosal  groove,  which  forms  with  a  similar 
groove  of  the  temporal  bone  (see  page  55),  over  the  petro-occipital  fissure,  a  channel  for  the 
inferior  petrosal  sinus  of  the  dura  mater. 

The  lateral  portions,  also  termed  the  condyloid  portions,  extend  posteriorly,  and  gradually 
become  broader  and  thinner  as  they  pass  into  the  squamous  portion  of  the  bone.  Their  most 
important  structures  are  the  condyles  (Figs.  41,  42,  48,  and  50),  which  are  situated  upon  their 
inferior  surface  and  articulate  with  the  first  cervical  vertebra.  The  articular  surfaces  of  the 
condyles  are  reniform  in  shape  and  are  markedly  convex,  particularly  from  before  backward; 
they  extend  from  the  anterior  margin  to  about  oi>j)ositc  the  middle  of  the  foramen  magnum, 
but  only  their  posterior  halves  border  directly  upon  this  opening.  Behind  the  condyles  there 
is  a  depression,  the  condyloid  jossa  (Fig.  48),  with  the  (inconstant)  orifice  of  the  condyloid  canal, 
a  so-called  emissary  foramen,  and  the  base  of  the  condyle  is  traversed  from  side  to  side  by  the 
hypoglossal  canal  (Figs.  49  and  50),  through  which  the  twelfth  cranial  nerve,  the  hypoglossal, 
leaves  the  skull. 
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Fig.  48. — The  occipital  bone  seen  from  behind  (^). 

Fig.  49. — The  occipital  bone  seen  from  in  front  (^). 

Fig.  so. — ^The  occipital  bone  seen  from  below  (^). 

Fig.  51. — The  occipital  and  sphenoid  bones  seen  from  above  (J).    The  right  anterior  dinoid  process  is 

fused  with  the  middle  one. 


Upon  the  outer  margins  of  the  lateral  portions  of  the  bone,  projecting  toward  the  temporal 
bone,  there  is  a  prominence,  the  jugular  process  (Figs.  48,  49,  50,  and  51),  in  front  of  which 
is  situated  a  notch,  the  jugular  natch,  which  is  subdivided  by  a  small  intrajugular  process  (Figs. 
50  and  51),  into  a  small  anterior  and  a  larger  posterior  compartment.  By  apposition  of  the 
notches  to  corresponding  notches  of  the  temporal  bone  there  is  formed  the  jugular  joramen 
(Figs.  43  and  44),  which  is  divided  into  two  compartments  by  a  ligament  extending  between 
the  corres{K)nding  intrajugular  processes  (see  page  55). 

The  inner  or  cerebral  surface  of  the  lateral  portion  of  the  occipital  exhibits  a  blunt  i)ro- 
tubcrance,  the  jugular  tubercle  (Fig.  51),  above  and  to  the  outer  side  of  the  internal  orifice  of 
the  hvTX)glossal  canal,  which  consequently  passes  through  the  lateral  portion  of  the  bone,  below 
the  jugular  tubercle  and  above  the  condyle.  Beside  the  jugular  process  and  beginning  in  the 
jugular  notch  is  seen  the  commencement  of  the  sigmoid  groove  (see  page  43),  which  curves  over 
the  cerebral  surface  of  the  jugular  process. 

The  largest  portion  of  the  occipital  bone  is  formed  by  the  squamous  portion,  which  is  flat 
and  moderately  cur\'ed,  and  in  which  an  internal  and  an  external  surface  can  be  recognized. 
It  is  bounded  by  the  occipitomastoid  suture,  forming  the  mastoid  border,  and  by  the  lambdoid 
suture,  forming  the  lambdoid  border,  and  its  apex  is  situated  at  the  jx)sterior  extremity  of  the 
sagittal  suture. 

The  most  striking  formation  uix)n  the  rather  markedly  concave  internal  or  cerebral  surface 
(Fig.  49)  is  the  crucial  eminence,  the  ridges  of  which  form  four  shallow  fossae,  two  superior 
occipital  josscE  and  two  injerior  occipital  fossce.  The  middle  of  the  cross  is  formed  by  the  internal 
occipital  protuberance,  while  the  inferior  median  limb,  the  internal  occipital  crest,  passes  to  the 
posterior  margin  of  the  foramen  magnum.  The  remaining  three  limbs  arc  grooves  produced 
by  the  venous  sinuses  of  the  dura  mater;  the  two  lateral  ones  are  called  the  transverse  grooves 
and  the  superior  one  is  the  ])Osterior  extremity  of  the  sagittal  groove  (see  page  44). 

The  external  surface  of  the  squamous  portion  (Fig.  48)  is  markedly  convex  in  both  the 
sagittal  and  transverse  directions,  and  is  divided  into  two  surfaces,  an  inferior  nuchal  surface 
(planum  nuchalc),  roughened  for  the  insertion  of  numerous  muscles,  and  a  superior  smoother 
triangular  occipital  surface  (planum  occipitalc).  These  two  surfaces  are  separated  by  the 
superior  nuchal  line,  a  roughened  ridge  for  muscular  attachment,  which  passes  in  a  cun'ed 
direction  from  the  external  occipital  protuberaiKC  to  the  occipito-mastoid  suture,  and  a  short 
distance  above  the  linea  sui)eri()r  we  observe  the  somewhat  more  sharply  curved  linea  suprema. 

The  entire  j)Ianum  nuchale,  from  the  external  occipital  protuberance  to  the  foramen  mag- 
num, is  traversed  by  the  external  occipital  crest.  From  about  the  middle  of  this  crest,  and  parallel 
to  the  linea  suj)rema,  there  j)asses  outward  the  injerior  nuchal  line,  \x\yoii  which  there  are  fre- 
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quently  two  paiticulaiiy  well-marked  roughened  ridges,  the  crest  for  the  rectus  capitis  posticus 
major  muscle  and  that  for  the  rectus  minor. 

The  relations  of  the  occipital  bone  to  the  neighboring  bones  of  the  skull  have  been  pre- 
\iously  described  on  pages  38  and  40. 

Onlj  the  basilar  portion,  the  lateral  portions,  and  the  lower  part  of  the  squamous  portion  arc  prefonned  in 
caitiUgc,  the  upper  part  of  the  squamous  portion  (the  planum  occipilale)  being  fonncd  in  membrane.  At  the  begin- 
ning of  the  fourth  fetal  month,  four  (or  &ve)  point}  of  ossification  appear,  one  in  the  basilar  portion,  one  in  each  lateral 
portion,  and  one  (or  two)  in  the  lower  part  of  the  squamous  portion.  The  upper  part  of  the  squamous  portion  is 
separate]/  formed,  and  is  partly  isolated  from  the  remainder  of  the  bone  until  after  birth  by  a  suture,  the  rulura  mtndosa. 
Sometimes  the  part  of  the  squamous  portion  which  is  not  preformed  in  cartilage  remains  independent,  from  the  per- 
sistence of  the  BUtura  mendosa,  and  forms  the  triangular  as  inUrparietaie  (as  inar).  For  a  long  time  after  birth  (until 
the  end  of  the  fourth  year)  Ihe  lateral  portions  are  separated  from  the  body  and  from  the  lower  part  of  theiquanioiM 
portion  by  the  anterior  and  posterior  tnleroccipilal  syncltondrasei . 

THE  SPHEROID  BONE. 
In  its  form  the  sphenoid  bone  (Figs.  51  to  54)  somewhat  resembles  a  winged  insect.    It  ' 
consists  of  the  following  parts:   (i)  The  body;    (2)  the  two  greater  wings  (also  called  the  tem- 
poral wings) ;  (3)  the  two  lesser  wings  (also  called  the  orbital  wings) ;  (4)  the  pterygoid  processes. 


infraki.^.. 
surface 


In  the  adult  skull  the  sphenoid  is  firmly  united  to  the  occipital  bone,  ihc  two  together  forming 
one  large  bone,  the  tfs  basHare  (Fig.  51)- 

The  body  of  the  sphenoid  (Fig.  52)  forms  the  center  of  the  bone,  from  which  all  the  other 
portions  radiate.  Posteriorly  it  articulates  with  ihc  occipilal  bone  {sphcno-occipilal  synchon- 
drosis, see  page  43),  and  anteriorly  with  the  ethmoid  bcme.  Its  upper  surface  is  formed  by 
the  sella  turcica  (Fig.  54);  its  lower  surface  forms  a  portion  of  the  external  surface  of  the  base 
of  the  skull  (Fig.  42)  and  articulates  with  the  ala  vomcris  and  the  sphenoidal  process  of  the 
palate  bone.     It  contains  a  cavity  communicating  with  the  nasal  fossx,  the  sphenoidal  sinus, 
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Fig.  S3. — The  sphenoid  bone  seen  from  in  front  (|). 
Fig.  54. — The  sphenoid  bone  seen  from  behind  (|). 


which  is  completely  divided  into  two  portions  by  a  sagittal  septum  which  is  rarely  situated 
exactly  in  the  median  line.  The  two  sinuses  communicate  with  the  posterior  superior  portion 
of  the  nasal  fossae  by  means  of  irregular  openings  in  the  anterior  surface  of  the  body  of  the  sphenoid 
bone  (Fig.  53).  The  greater  portion  of  the  almost  rectangular  anterior  surface  of  the  body 
(Figs.  52  and  53)  is  formed  by  two  thin,  approximately  triangular  bony  platelets,  the  sphenoidal 
ttirbhtated  bmies  {canch<B  sphcnoidales),  which,  although  usually  united  with  the  sphenoid,  are 
to  be  regarded  as  portions  of  the  ethmoid;  they  are  frequently  continuous  with  the  ethmoid 
and  may  be  represented  by  a  number  of  small  independent  bones  {pssa  Beriini).  They 
form  the  inferior  margins  of  the  apertures  of  the  sphenoidal  sinuses,  and  in  the  neighborhood 
of  the  apertures  some  small  fossaj  which  close  in  the  posterior  ethmoidal  cells  are  frc^quently 
visible. 

The  anterior  extremity  of  the  septum  of  the  sinuses  appears  upon  the  anterior  surface  of 
the  body  of  the  sphenoid  in  the  shape  of  a  low  ridge,  the  sphenoidal  crest  (Fig.  53).  It  is  con- 
tinutxi  upon  the  low^r  surface  of  the  body  of  the  sphenoid,  where  it  becomes  more  pronounced 
and  forms  the  sphenoidal  rostrum^  to  which  is  attached  the  ala  vomeris. 

The  upper  surface  of  the  body  (Figs.  43,  44,  and  51)  is  the  most  strongly  marked  surface 
of  the  bone.  Its  most  striking  structure  is  the  so-called  sella  turcica  (see  also  page  41),  which 
is  that  portion  of  the  upper  surface  of  the  body  which  belongs  to  the  middle  cranial  fossa,  smaller 
portions  of  the  body  helping  in  the  formation  of  the  floors  of  the  anterior  and  of  the  posterior 
fossai.  The  portion  in  the  anterior  fossa  is  a  plane  surface  in  front  of  the  sella  turcica,  con- 
necting the  two  lesser  wings,  and  is  called  the  jugum  sphenoidale;  towanl  the  adjacent  lamina 
cribrosa  of  the  ethmoid  bone  it  presents  a  process,  the  ethmoidal  spine  (Fig.  51),  the  shape  of 
which  varies  greatly  in  different  individuals. 

Behind  the  jugum  si^hcnoidale  at  the  anterior  margin  of  the  sella  turcica  there  is  a  shallow 
groove,  the  opiic  groove  (sulcus  chiasnmtis),  so  called  because  it  contains  the  decussation  or 
chiasma  of  the  optic  nerves  (Fig.  51).  It  is  continued  on  either  side  into  the  optic  joramen, 
which  leads  into  the  orl^ital  ca\ity. 

Behind  the  optic  gn>ove  the  body  of  the  sphenoid  presents  a  flat  elevation,  the  oliifary  cmi- 
neyicc  (tubcradiim  selhe)^  tlie  margins  of  which  sometimes  give  origin  to  the  inconstant  middle 
clinoid  processes,  and  bctwc^en  the  eminence  and  the  high  l)ack  of  the  saddle,  the  dorsum  seller^ 
there  is  situated  a  rather  deep,  slightly  elliptical  depression,  the  hypophyseal  fossa^  whicli  lodges 
the  ])iluitar}'  Ixxly  or  hypophysis.  On  each  side  of  this  fossa  there  is  upon  the  root  of  the  greater 
wing  of  the  sphenoid  a  shallow  but  rather  broad  groove,  situated  at  the  junction  of  the  upper 
and  lateral  surfaces  of  the  Ixxly  of  the  sphenoid  bone  and  limited  externally  toward  the  greater 
wing  of  the  sphenoid  by  a  fine  Ixmy  i)latelct,  the  lingula  (Fig.  51).  This  groove  is  called  the 
carotid  groove  fFig.  54),  since  it  lodges  the  internal  carotid  artery. 

The  dorsum  selhe  bears  upon  either  side  slightly  pointed  sharp  comers,  the  posterior  clinoid 
processes.     Behind  the  dorsum  sellre  a  portion  of  the  clivus  also  belongs  to  the  body  of  the  sphenoid 


Groove  for  Eustachian  tabe 
Scaphoid  fossa 


External  pterygoid  plate 
Hamidar  process 
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bone  (see  also  page  43),  which  thus  aids  in  forming  a  part  of  the  floor  of  the  posterior  cranial 
fossa  (Fig.  45). 

The  posterior  surface  of  the  body  of  the  sphenoid  bone  (Fig.  54)  is  adherent  to 
the  occipital  bone.  In  young  individuals,  if  a  synchondrosis  still  exists,  the  surface  is 
rough  and  irregular. 

The  greater  portion  of  the  lower  surface  of  the  body  of  the  sphenoid,  like  the  anterior  one, 
forms  a  boundary  of  the  nasal  fossae  and  bears  the  sphenoidal  rostrum.  On  this  surface  there 
are  also  two  small  sagittal  grooves  or  canals,  the  inner  of  which  is  the  basi pharyngeal  canal 
(Fig.  53);  while  the  outer  one,  above  which  is  the  vaginal  process  of  the  pter}goid  process 
(Fig.  54),  is  the  pharyngeal  cancU  (Fig.  53)  (see  also  page  51). 

The  lateral  surfaces  of  the  body  of  the  sphenoid  bone  give  origin  to  the  two  greater  wings 
of  the  sphenoid,  while  the  pter}'goid  processes  arise  from  the  lower  surface  of  the  body  of  the 
bone. 

The  lesser  or  orbital  wings  are  narrow,  almost  horizontal,  lx)ny  plates  arising  from  the 
body  of  the  sphenoid  bone  by  two  roots  which  surround  the  optic  foramen  (Fig.  51).  Their 
upper  surfaces  form  the  posterior  i)orli()n  of  the  floor  of  the  anterior  cranial  fossa  (see  page 
41  and  Fig.  45)  and  their  posterior  margins  separate  the  anterior  from  the  middle  fossa.  The 
|X)Sterior  margin  of  each  wing  terminates  internally  in  a  rather  sharp  point,  the  ankrior  clinoid 
process,  which  partly  overhangs  the  sella  turcica,  and  the  inferior  surface  forms  the  roof  of  the 
sphenoidal  (superior  orbital)  fissure  and  also  aids  in  the  formation  of  the  orbit.  The  lesser 
wings  articulate  anteriorly  with  the  orbital  plate  of  the  frontal  bone  (sphenajrantal  sulure,  see 
page  37),  and  between  the  lesser  and  the  greater  wings  there  remains  a  fissure,  broad  internally 
and  narrowing  toward  its  outer  extremity,  the  sphenoidal  {superior  orbital)  fissure  (Figs.  38,  51, 
and  54).  It  leads  into  the  orbit  and  its  greater  portion  is  closed  by  a  membrane;  it  gives 
passage  to  the  ner\'es  of  the  ocular  muscles  (the  oculomotor,  the  abducens,  and  the  trochlear), 
to  the  first  or  ophthalmic  division  of  the  trigeminus,  and  to  the  superior  ophthalmic  vein. 

The  greater  or  temporal  wings  of  the  sphenoid  arise  from  the  lateral  surfaces  of  the 
body  of  the  sphenoid  by  broad  roots  in  which  are  situated  three  oj)enings,  the  joramen  rotutidum, 
the  foramen  oi^al^,  and  the  joramen  spinosum  (Fig.  51).  The  foramen  rotundum  leads  obliquely 
anteriorly  through  the  bone  into  the  sphenomaxillary  fossa  (jossa  ptcrygopalatina),  and  trans- 
mits the  maxillar\'  nerv^  (the  second  division  of  the  trigeminus).  The  foramen  ovale  traverses 
the  bone  in  a  vertical  direction  and  makes  its  exit  upon  the  external  surface  of  the  base  of  the 
skull  (see  page  39,  and  Figs.  41  and  42);  it  transmits  the  mandibular  nerve  (the  third  division 
of  the  trigeminus).  The  foramen  s}>inosum  pursues  the  same  direction  and  gives  passage  to 
the  middle  meningeal  arterj'.* 

The  greater  wing,  like  the  lesser  one,  is  practically  horizontal.  It  possesses  three  distinctly 
separated  surfaces,  the  cerebral,  the  orbital,  and  the  temporal,  and  there  may  also  be  recognized 
a  frontal  border  (Fig.  51),  the  ver\'  rough  margin  directed  toward  the  frontal  tone,  a  zygomatic 

*  The  greater  wings  have  also  been  described,  although  not  quite  correctly,  as  arising  from  the  body  of  the  sphe- 
noid by  three  roots,  a  middle  broad  root,  situated  iK'tween  the  foramen  rotundum  and  ovale,  an  anterior  narrower  root, 
between  the  foramen  rotundum  and  thf  sj)henoidal  fissure,  and  a  very  narrow  posterior  one,  between  the  foramen  ovale 
and  spinosum.    The  latter,  however,  can  scarcely  l>c  regarded  as  a  root. 
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border^  in  contact  with  the  zygomatic  bone,  and  a  squamosal  border*  directed  toward  the  tem- 
poral bone.  The  most  external  portion  of  the  greater  wing,  which  is  in  contact  with  the  parietal 
bone  in  the  sphenoparietal  suture,  is  known  as  the  parietal  angle,  and  its  most  posterior,  pointed 
portion,  which  is  directed  toward  the  petrous  portion  of  the  temporal  bone,  is  called  the  spine 
(Figs.  53  and  54).  The  cerebral  surface  is  distinctly  concave  and  exhibits  the  internal  orifices 
of  the  foramen  rotundum,  ovale j  and  spinosum  (Fig.  51),  the  last  receiving  its  name  on  account 
of  its  location  in  the  spine.f  It  also  occasionally  shows  digitate  impressions  and  cerebral  juga 
(see  pages  41  and  61),  and  a  sulcus  arteriosus  which  is  continued  from  the  temporal  bone. 

The  almost  plane,  slightly  concave,  quadrangular  orbital  surface  (Figs.  38  and  53)  is  the 
smallest  of  the  three  surfaces.  It  forms  a  portion  of  the  outer  wall  of  the  orbit,  and  in  this  situ- 
ation its  zygomatic  border  articulates  with  the  zygomatic  bone  by  means  of  the  sphenozygomatic 
suture.  The  sphenomaxillary  or  inferior  orbital  fissure  sej)arates  the  greater  wing  from  the 
maxilla,  and  at  the  margin  of  this  fissure,  the  orbital  surface  possesses  a  sharp  edge,  the  orbital 
crest,  which  separates  it  from  the  sphenomaxillary  surface  (Fig.  53),  a  lower  portion  of  the  tem- 
poral surface.  In  the  vicinity  of  the  superior  orbital  fissure  the  orbital  surface  exhibits  a  bony 
spine  of  variable  development  which  is  called  the  spina  recti  lateralis  and  is  the  point  of  origin 
for  the  muscle  of  the  same  name. 

The  temporal  surface  (Figs.  39,  40,  and  53)  is  by  far  the  largest  of  the  three  surfaces  of 
the  greater  wing  of  the  sphenoid  and  is  distinctly  angulated  at  the  level  of  the  infratemporal 
crest  (see  page  39).  The  almost  vertical  portion  of  the  temporal  surface,  situated  above  this 
crest,  forms  a  jjortion  of  the  planum  tcmporalc  (sc*e  page  38),  while  the  portion  situated  below 
the  crest  is  divided  into  the  more  horizontal  infratemporal  surface  and  the  triangular  spheno- 
maxillary surface  by  a  rather  low  riclge  wliich  is  called  the  spltenomaxillary  ridge.  The  spheno- 
maxillary surface  (Fig.  53)  looks  rather  anteriorly  and  overlaps  the  root  of  the  pterygoid  process, 
while  the  infratemporal  surface  is  directed  more  to  the  side,  and  presents  the  external  orifices 
of  the  foramen  ovale  and  the  foramen  spinosum.  It  forms  the  posterior  wall  of  the  pterygo- 
palatine {sphenomaxillary)  fossa  (see  page  78),  and  contains  the  anterior  or  external  orifice  of 
the  foramen  rotundum.     It  is  sharply  separated  from  the  orbital  surface  by  the  orbital  crest 

(Fig-  S3)- 

While  the  greater  and  lesser  wings  of  the  sphenoid  are  practically  horizontal,  the  third 

pair  of  j)rocesses,  the  pterygoid  processes  (Figs.  53  and  54),  pass  almost  vertically  downward 

and  are  apposed  (Figs.  41  and  42)  to  the  iK)slerior  surface  of  the  maxilla  (see  page  67)  and  to 

the  hard  jmlate  (see  page  79),  forming  the  lateral  boundaries  of  the  posterior  nares.     Each 

pterygoid  i)rocess  arises  from  the  lower  surface  of  the  body  of  the  sphenoid  by  two  roots,  between 

which  is  the  pterygoid  (Vidian)  canal  (Fig.  53),  which  runs  almost  horizontally,  its  anterior 

extremity  being  in  the  pterygopalatine  fossa,  and  its  j^osterior  one  in  the  foramen  lacerum. 

Below  the  pterygoid  canal  the  pterygoid  process  divides  into  two  lamellae,  the  internal  and  the 

extertial  pterygoid  plate.     The  internal  plate  is  narrower  and  almost  vertically  placed,  while 

*  So  named  where  it  borders  upon  the  squamous  j)ortion  of  the  temporal  bone;  in  the  region  of  the  sphenopetrosal 

fissure  (see  page  39)  it  is  called  the  petrosal  border, 

t  Occasionally  the  foramen  spinosum  is  only  partially  limited  by  the  sphenoid  bone,  i.  e.,  it  is  simply  a  notch  in 
the  spine. 


THE  BONES  OF  THE  SKULL.  5 1 

the  external  plate  is  broader  and  directed  more  externally.  Between  the  two  is  situated  the 
fierygaid  fossa,  which  is  narrow  above,  wide  below,  and  open  posteriorly,  and  whose  anterior 
inferior  boundary  is  formed  by  the  tuberosity  or  pyramidal  process  of  the  palate  bone,  which 
closes  the  space,  the  pterygoid  notch,  between  the  two  plates. 

At  the  base  of  the  internal  plate  there  is  a  small  elliptical  fossa,  the  scaphoid  fossa  (Fig. 
54),  to  the  outer  side  of  which,  toward  the  spine,  there  is  a  shallow  groove,  in  which  is  situated 
the  cartilaginous  portion  of  the  Eustachian  tube  which  connects  the  middle  ear  with  the  naso- 
pharynx. At  its  lower  end  the  internal  plate  terminates  in  the  slender  hook-like  hamular  process 
(hamulus  pterygoideus)  (Figs.  53  and  54),  the  groove  at  the  base  of  this  being  called  the  hamular 
groove  and  forming  a  pulley  for  the  tendon  of  the  tensor  veli  palatini. 

Beside  the  scaphoid  fossa  is  situated  a  small,  flat,  rather  triangular  process  called  the  vaginal 
process  (Fig.  54),  which  is  directed  toward  the  sphenoidal  rostrum;  together  with  the  sphenoidal 
process  of  the  palate  bones  it  aids  in  the  formation  of  the  pharyngeal  canal  (see  page  49). 

Upon  the  anterior  surface  of  the  pterygoid  process,  running  downward  from  the  anterior 
extremity  of  the  pterygoid  canal,  there  is  a  shallow  groove,  the  pterygo-palcUine  groove  (Fig. 
54),  which,  with  similarly  named  grooves  upon  the  palate  and  maxillar)'  bones,  forms  the  pterygo- 
palatine canal,  whose  external  orifices  are  the  palatine  foramina  of  the  hard  palate  (see  pages 
40  and  78). 

Since  the  sphenoid  bone  is  almost  exactly  in  the  center  of  the  skull  and  has  relations  with 
both  the  cranial  and  the  facial  bones,  it  articulates  with  a  large  numlx^r  of  the  bones  of  the  skull 
(see  page  37  et  seq.).  These  are  the  occipitals,  the  temporal,  the  parietal,  the  frontal,  the  ethmoid, 
the  maxilla,  the  zygomatic,  the  palate,  and  the  vomer.  It  also  forms  a  portion  of  the  anterior, 
middle,  and  posterior  cranial  fossa?,  of  the  orbit,  of  the  nasal  fossa?,  of  the  temporal  fossae,  of 
the  infratemporal  fossa?,  and  of  the  sphenomaxillary  fossae. 

As  regards  the  development  of  the  sphenoid,  it  may  be  said  that  the  entire  bone  is  preformed  in  cartilage  with  the 
exception  of  the  internal  plates  of  the  pterygoid  processes  and  the  sphenoidal  turbinated  bones,  which  are  developed 
in  membrane.  Ossification  begins  toward  the  end  of  the  second  fetal  month.  Isolated  centers  api)ear  in  the  anterior 
and  posterior  portions  of  the  body  of  the  bone,  so  that  for  a  time  there  are  two  sphenoid  bones,  as  it  were,  situated  one 
behind  the  other.  The  lesser  wings  arise  from  sj)ccial  centers,  as  do  also  the  grcat(T  wings,  the  centers  for  the  latter 
also  forming  the  outer  plates  of  the  pterygoid  processes.  The  lesser  wings  unite  with  the  anterior  center  of  the  body 
of  the  sphenoid  between  the  sixth  and  seventh  fetal  months;  the  greater  wings  do  not  unite  with  the  posterior  center 
tmtil  after  birth;  and  the  two  halves  of  the  body  of  the  sphenoid  do  not  unite  until  after  birth,  and  then  but  slowly,  so 
that  an  inUrsphenoidal  synchondrosis  exists  for  a  long  time. 

The  internal  plate  of  the  pterygoid  process  is  formed  in  membrane,  but  soon  unites  fin  the  seventh  fetal  month) 
with  the  external  plate.  The  sphenoidal  turbinated  bones  ap{x*ar  much  later  and  do  not  unite  with  the  body  of  the 
sphenoid  until  the  age  of  puberty,  and  at  the  same  time  the  spheno-<Kcipital  synchondrosis  commences  to  disappear. 
The  sphenoidal  sinus  arises  during  childhood,  but  increases  considerably  in  extent  during  later  life. 

Variations  are  frequent  in  the  sphenoid  bone,  such  as  the  occurrence  of  middle  clinoid  i^rocesses  (see  page  48) 
and  their  fusion  vnxh  the  anterior  or  posterior  clinoid  processes.  By  ossification  of  the  pter\'gospinous  ligament  (see 
page  119)  there  is  not  infrequently  formed  a  pterygospinous  process  {processus  Qivinini). 

THE  TEMPORAL  BONE. 

The  temporal  bone  (Figs.  55  to  63)  is  situated  in  the  lateral  part  of  the  base  of  the  skull, 
and  forms  portions  of  the  middle  and  posterior  cranial  fossae.  Upon  either  side  one  of  the  tem- 
poral bones  fills  in  the  large  gap  in  the  os  basilare  (see  pages  40  and  47). 
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Fig.  $$. — The  right  temporal  bone  seen  from  the  outer  (lateral)  surface  ({). 
Fig.  56. — The  right  temporal  bone  seen  from  the  cerebral  surface  (\). 


Each  temporal  bone  consists  of  four  portions:  (i)  A  squamous  portion;  (2)  a  petrous  por- 
tion; (3)  a  mastoid  portion;  (4)  a  tympanic  portion.  The  petrous  portion  is  also  termed  the 
pyramid. 

The  squamous  and  mastoid  portions  are  placed  almost  vertically,  while  the  pyramid  is 
practically  horizontal.  At  the  external  auditory  meatus,  the  individual  portions  of  the  temporal 
bone  arc  grouped  in  such  a  manner  that  the  smallest  portion,  the  tympanic  portion,  is  situated 
in  front  of  and  below  the  auditor}'  canal,  the  mastoid  portion  is  behind,  the  squamous  portion 
above,  and  the  petrous  portion  internally  and  anteriorly. 

THE  SQUAMOUS  PORTION. 

The  squamous  portion  of  the  temporal  bone  (Figs.  55,  56,  and  57)  consists  of  an  approxi- 
mately semicircular  vertical  bony  plate  which  is  concave  internally  and  convex  externally.  An- 
teriorly it  articulates  (Figs.  39  and  40)  with  the  temporal  surface  of  the  greater  wing  of  the  sphenoid 
by  the  sphenosquanwsal  suture  (sphenoidal  border)^  and  superiorly  with  the  parietal  bone  by 
means  of  the  squamosal  suture  (parietal  border,  see  page  38).  A  deep  notch,  the  parietal  notch, 
accommodates  the  s])hcnoidal  angle  of  the  parietal  bone  and  separates  the  squamous  portion 
from  the  mastoid  portion,  which  is  situated  inferiorly  and  posteriorly. 

The  zygomatic  process  (Fig.  55)  springs  from  the  external  surface  of  the  squamous  portion 
of  the  temporal  bone  and  aids  in  the  formation  of  the  zygomatic  arch,  by  articulating  with  the 
temporal  process  of  tlie  zygomatic  lx)nc  by  means  of  the  zygomaticotemporal  suture.  It  is  almost 
horizontal  at  its  origin,  but  later  it  rotates  througli  about  90  degrees,  so  that  it  assumes  a  vertical 
position  and  forms  a  tony  process  flattened  from  side  to  side.  Its  posterior  prolongation  above 
the  external  auditory  meatus  forms  a  supramasloid  ridge,  which  posteriorly  becomes  continuous 
with  the  terminal  jwrtion  of  the  inferior  temporal  line  (see  Fig.  39). 

The  part  of  the  squamous  portion  which  lies  below  the  zygoma  forms  part  of  the  external 
surface  of  the  base  of  the  skull  and  is  consequently  almost  horizontally  placed  (Fig.  58),  and 
borders  upon  the  infratemporal  surface  of  the  greater  wing  of  the  sphenoid  bone.  It  is  there- 
fore advantageous  to  subdivide  the  squamous  portion  of  the  temix)ral  bone  into  a  larger  vertical 
portion  and  a  smaller  horizontal  portion. 

In  the  vertical  portion  there  may  be  recognized  an  external  temporal  surface  and  an  internal 
cerebral  surjacc  (the  latter  is  absent  in  the  horizontal  portion).  The  temporal  surface  forms 
a  part  of  the  planum  tcmporalc  and  of  the  jossa  temporalis  (see  Fig.  39),  and  b  usually  smooth, 
though  its  lower  ])()rli()n  may  sometimes  be  roughened  by  the  origin  of  the  temporal  muscle. 
It  presents  a  shallow  groove  for  the  middle  tem])oral  artery,  beginning  above  the  external  audi- 
tory meatus  and  running  u])war(I. 

At  the  junction  of  the  horizontal  and  vertical  parts  is  situated  the  roof  of  the  external  auditor)' 
meatus,  the  remaining  walls  of  the  auditor)^  canal  being  formed  by  the  tympanic  portion,  and 
just  above  the  external  auditor}'  meatus,  at  the  transition  into  the  mastoid  portion,  there  is 
frequently  found  a  small  bony  s])ine,  the  supramcatal  spine  (Fig.  55). 
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The  horizontal  part  (Fig.  58),  situated  in  the  base  of  the  skull,  exhibits  a  large  fossa  at  the 
root  of  the  zygomatic  process.  This  is  the  mafidibular  or  glenoid  fossa,  which  accommodates 
the  condyloid  process  of  the  mandible  and  consists  of  an  articular  surface  and  of  an  anterior 
portion,  the  articular  emincfice,  which  is  also  partially  covered  by  cartilage.  The  two  roots  of 
the  zygomatic  process  surround  the  mandibular  fossa.  In  front  of  the  articular  eminence  there 
remains  a  small  portion  of  the  inferior  surface  of  the  s(juamosal  portion,  which  completes  the 
infratemporal  surface  of  the  greater  wing  of  the  sphenoid  bone,  and  behind  the  mandibular 
fossa  lies  the  petrotympanic  or  Glaserian  fissure  (Figs.  55  and  58). 

The  margins  of  the  squamous  })ortion  of  the  temporal  bone  (Figs.  56,  57,  and  58)  are  ex- 
tremely rough  and  shaq),  and,  in  the  squamous  suture,  they  overlie  the  margins  of  the  adjacent 
parietal  bone  and  greater  wing  of  the  sphenoid;  at  the  inferior  extremity  of  the  sphenosquamosal 
suture  only  does  the  margin  of  the  infratemporal  surface  of  the  greater  wing  of  the  sphenoid 
overlap  the  squamous  f)ortion  of  the  temporal. 

Its  internal  or  cerebral  surface  is  smaller  than  the  external  one,  owing  to*  the  width  of  the 
squamosal  suture,  and  it  is  sejiarated  from  the  petrous  portion,  always  in  the  new-lx)m  and 
usually  even  in  the  adult,  by  a  more  or  less  ossified  suture,  the  petrosqiuimosal  fissure.  Its  cerebral 
surface  consists  of  only  a  vertical  portion,  which,  in  addition  to  sulci  arteriosi  for  the  branches 
of  the  middle  meningeal  arterj*,  occasionally  exhibits  cerebral  juga  and  digitate  impressions. 

THE  MASTOID  PORTION. 

The  mastoid  portion  of  the  temporal  bone  (Figs.  55  to  58)  derives  its  name  from  the  mas- 
toid process,  the  most  imi)ortant  stnicture  of  this  })ortion  of  the  temporal  lx)ne.  At  the  parietal 
notch  it  articulates  with  the  mastoid  angle  of  the  parietal  bone  {parietomastoid  suture),  and  the 
occipital  border  articulates  with  the  squamous  portion  of  the  occipital  (occipitomastoid  suture)  (see 
Fig.  42).  In  the  temporal  bone  itself  the  mastoid  portion  lx)rders  upon  the  tymj)anic  portion 
(tympanofnastoid  fissure),  upon  the  petrous  portion,  and  upon  the  squamous  ]X)rtion;  it  is  sepa- 
rated from  the  latter  during  youth  by  the  squamosomastoid  suture  (Figs.  59  and  60),  which 
becomes  more  or  less  obliterated  in  later  life.  It  presents  a  rough,  markedly  convex  external 
surface,  which  bears  the  mastoid  process,  and  an  internal  concave  cerebral  surface. 

The  mastoid  process  is  a  broad,  conical,  bony  projtnrtion  covering  a  considerable  part  of 
tho  mastoid  portion,  and  presents  upon  its  inner  surface  a  deep  notch,  the  mastoid  notch  (Fig. 
58).  Internal  to  this  notch,  between  it  and  the  occipitomastoid  suture,  llicre  is  a  shallower 
groove  for  the  occipital  arterj'. 

Behind  the  mastoid  j)rocess,  upon  the  external  surface  of  the  mastoid  jx)rtion,  is  the  mastoid 
foramen  (Figs.  55  and  56),  the  external  orifice  of  the  mastoid  emissarium,  which  varies  in  size 
and  may  be  absent.  It  lies  immediately  beside,  or  sometimes  even  in,  the  occipitomastoid 
suture. 

The  cerebral  surface  of  the  mastoid  process  i)resenls  a  bnmd  groove,  the  sigmoid  groove 
(see  also  Fig.  43),  which  usually  contains  the  internal  orifice  of  the  mastoid  emissarium  (Fig. 
57).  In  this  situation  the  mastoid  portion  is  directly  continuous  with  the  jx)sterior  surface  of 
the  pyramid. 

The  mastoid  process  contains  numerous  air  spaces  known  as  the  mastoid  cells  (Figs.  61 
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Fig.  57- — The  right  temporal  bone  seen  from  the  cerebral  surface  and  from  the  apex  of  the  p)etrous 
portion  (j). 

•  

Fig.  58. — The  right  temporal  bone  seen  from  below  ({). 
Fig.  59. — The  right  temporal  bone  of  a  new-born  child  (f). 

Fig.  60. — The  left  temporal  bone  of  a  four-year-old  child  (f ). 

In  Figs.  59  and  60  the  squamous  portion  is  green,  the  petrous  and  mastoid  portions  yellow,  and  the  tympanic 
portion  white. 


and  63),  and  these  may  become  so  large,  particularly  in  later  life,  that  they  markedly  attenuate 
the  bony  tissue  and  even  expand  it.  They  are  connected  with  the  cavity  of  the  middle  ear, 
the  tympanic  antrum. 

The  mastoid  process  is  one  of  the  chief  points  for  muscular  attachment  which  the  skull  possesses,  and  it  rcccivi-s 
the  insertions  of  the  stcm(H  leidomastoid  and  of  portions  of  the  splenius  capitis  and  of  the  longissimus  capitis  muscles. 
The  mastoid  notch  gives  oriR;in  to  the  posterior  belly  of  the  digastric  muscle.  Several  openings  may  be  present  in  the 
vicinity  of  the  mastoid  foramen.  The  depression  lx;side  the  suprameatal  .spine  and  above  the  mastoid  process  is  alst) 
called  the  mastoid  Jossa. 

THE  PETROUS  PORTION. 

The  petrous  portion  or  pyramid  of  the  temporal  bone  (Figs.  56  to  58)  forms  a  portion  of 
both  the  external  and  internal  surfaces  of  the  base  of  the  skull  (see  Figs.  42  and  43).  It  has 
the  shape  of  a  three-sided  horizontal  pyramid,  two  of  the  surfaces  being  directed  toward  the 
cranial  cavity  and  one  externally,  and  the  axis  of  the  pyramid  passing  obliquely  from  behind 
for\vard  and  from  without  inward.  There  may  consequently  be  distinguished  internally  an 
anterior  surface  and  a  j)osterior  surface,  and  externally  an  inferior  surface,  and  there  is  a  superior, 
an  anterior,  and  a  posterior  border.  The  superior  border  separates  the  two  cerebral  surfaces; 
the  two  remaining  torders  separate  the  cerebral  .surfaces  from  the  external  one. 

The  petrous  iK:)rlion  in  the  adult  is  directly  continuous  externally  with  the  tympanic  portion, 
and  its  internal  anterior  .surface  lx)rders  upon  the  squamous  portion  (petrosquamosal  fissure, 
see  page  53)  and  u]X)n  the  sphenoid  bone  (sphenopetrosal  fissure).  The  base  and  a  part  of  the 
Ix>sterior  margin  is  continuous  with  the  mastoid  jx)rtion  even  during  early  fetal  life,  and  the 
anterior  jx)rlion  of  ihc  jxjsterior  margin  articulates  with  the  lateral  portion  of  the  occipital  bone 
(pctro-occipital  fissure).  The  aj)ex  of  the  petrous  portion  projects  into  the  foramen  lacerum 
(see  Fig.  42),  in  the  s])are  Ix-lween  the  sphenoid  and  the  occipital  bones. 

The  anterior  cerebral  surface  forms  a  j^ortion  of  the  floor  of  the  middle  cerebral  fossa, 
and  presents  a  flattene<l  projection  lying  at  right  angles  to  the  axis  of  the  pyramid  and  known 
as  the  arcuate  eminence  (Fig.  56),  Ix^cause  it  overlies  the  semicircular  canal  of  the  internal  ear 
which  is  emlx'dded  in  the  petrous  j)ortion  of  the  bone.  Upon  this  anterior  surface  there  is 
also  a  small  slil-like  orifice,  the  hiatus  Fallopii  {hiatus  canalis  jacialis)  (Fig.  57),  from  which 
the  great  superficial  j)etr()sal  nerve  passes  toward  the  apex  of  the  pyramid  and  to  the  foramen 
lacenmi  in  a  groove  (Fig.  57). 

External  and  anterior  to  the  hiatus  canalis  facialis  there  is  a  second  smaller  opening,  the 
superior  aperture  oj  the  tympanic  canaliculus  (Fig.  57),  the  place  of  exit  of  the  lesser  superficial 
petrosal  nerve,  which  also  i)asses  forward  to  the  region  of  the  foramen  lacerum  in  a  groo\'e. 


Fig.  57. 
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The  rather  thin  bony  plate  of  the  petrous  portion  which  forms  the  anterior  surface  of  the 
pyramid  between  the  hiatus  canalis  facialis  and  the  arcuate  eminence,  and  which  extends  to 
the  petrosquamosal  fissure,  is  the  roof  of  the  middle  ear  or  tympanic  cavity,  and  is  called  the 
Ugmrn  tympani. 

Near  the  apex  of  the  petrous  portion  the  anterior  surface  exhibits  a  depression  of  varying 
shape,  usually  but  a  slight  excavation,  which  is  known  as  the  trigeminal  impression  (Fig.  57) 
and  lodges  the  semilunar  (Gasserian)  ganglion  of  the  trigeminal  nerve. 

The  superior  border  of  the  pyramid,  which  separates  the  two  cerebral  surfaces  from  each 
other,  shows  uix)n  its  surface  a  shallow  furrow,  occasionally  emphasized  by  pronounced  elevated 
margins,  the  superior  petrosal  groove,  which  empties  into  the  sigmoid  groove.  Like  the  latter, 
it  contains  a  sinus  of  the  dura  mater. 

The  posterior  cerebral  surface  of  the  petrosal  iX)rtion  is  almost  vertically  placed  and  forms 
a  iK)rtion  of  the  posterior  cerebral  fossa.  At  about  the  middle  of  the  pyramid,  nearer  the  superior 
than  the  posterior  border,  it  exhibits  an  approximately  round  opening,  the  internal  auditory 
joramen  (Fig.  56),  which  leads  into  a  short  canal,  the  internal  auditory  meatus,  which  lodges 
the  facial  and  auditor\'  nerves. 

Alx)ve  and  somewhat  external  to  this  oj)cning  and  imme(iiately  below  the  border  of  the 
p)etrous  portion,  there  is  a  depression,  the  subarcuate  jossa  (Fig.  56),  the  concavity  of  which  is 
directed  toward  the  apex  of  the  pyramid.  Sometimes  it  is  but  slightly  marked,  though  it  is 
distinctly  develoi)ed  and  very  large  in  the  infantile  skull;  it  contains  a  process  of  the  dura  mater. 
Below  and  external  to  it,  and  at  alx)ut  the  level  of  the  orifice  of  the  internal  meatus,  there  is  a 
slit-like  orifice,  the  external  aperture  oj  the  aquwductus  vestibuli  (Fig.  56),  which  is  open  exter- 
nally and  below,  and  accommodates  a  i)rocess  (the  ductus  endoh-mphaticus)  of  the  membranous 
ear.*  In  the  vicinity  of  the  anterior  portion  of  the  posterior  border  there  is  a  quite  shallow 
groove,  the  injerior  petrosal  grooir  (Fig.  56),  which,  together  with  a  similarly  named  groove 
of  the  occipital  bone,  forms  a  channel  in  the  pctro-occipital  fissure  for  the  inferior  petrosal  sinus 
of  the  dura  mater  (see  also  Fig.  43). 

The  ix)slerior  border  of  the  pyramid  is  .se])arated  from  the  occipital  bone  (the  basilar  and 
lateral  jx)rtions)  by  the  petro-occi])ital  fissure  and  the  jugular  foramen.  It  presents  the  jugular 
fwtch  (Fig.  56),  corresponding  to  the  similarly  named  notch  of  the  occipital  bone,  and  also  usu- 
ally an  intra  jugular  process  (see  page  46). 

The  anterior  border  is  separated  from  the  Ijase  of  the  greater  wing  of  the  sphenoid  tone 
by  the  sphenopetrosal  fissure  and  by  the  joramen  lacerum;  the  apex  oj  the  pyramid  is  in  contact 
with  the  lateral  surface  of  the  body  of  the  sj)hen()id  bone.  At  the  foramen  lacerum,  close  to 
the  actual  a|>ex  of  the  pyramid,  there  is  an  irregular  opening,  the  internal  carotid  joramen  (Fig. 
37),  which  leads  into  the  carotid  canal,  a  short  canal  which  traverses  the  inner  half  of  the  petrous 
portion  of  the  temporal  lx)ne  and  lodges  the  internal  carotid  artery. 

External  to  the  internal  carotid  foramen  is  situated  the  entrance  to  a  canal  which  passes 
into  the  middle  ear  beneath  the  tegmen  tympani,  the  musciilotuhar  canal  (Fig.  57),  so  called 
because  it  contains  both  the  tensor  tympani  muscle  and  the  Eustachian  tube  (see  also  page  51). 

♦  A  groove  runs  from  the  external  ajx^rture  of  the  atiuaxluctus  vestibuli  to  the  jugular  notch. 
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The  anterior  portion  of  the  external  surface  of  the  pyramid,  the  greater  part  of  which  is 
concealed  by  the  tympanic  portion,  forms  the  inner  wall  of  the  cavity  of  the  middle  ear. 

THE  TYMPANIC  PORTION. 

The  tj-mpanic  portion  (Fig.  55)  is  a  small,  slightly  curved  portion  of  the  temporal  bone 
which  becomes  secondarily  adherent  to  the  remaining  portions  and  is  represented  in  the  new- 
bom  by  a  simple  ring  open  above  (Fig.  59).  Outgrowths  from  this  ring  form  the  anterior, 
posterior,  and  inferior  walls  of  the  external  auditor)^  meatus,  the  orifice  of  this,  and  the  outer 
wall  of  the  tympanic  cavity.* 

A  process  of  the  tegmen  tympani,  the  injerior  process,  is  pushed  in  between  the  squamous 
and  tjTnpanic  portions  internally.  It  is  bounded  upon  one  side  by  the  previously  mentioned 
petrosquamosal  fissure,  and  upon  the  other  by  a  second  groove,  the  petrotympanic  or  Glaserian 
fissurCy-f  both  of  which  unite  to  form  the  tympanosquamosal  fissure.  The  tympanic  portion  is 
separated  from  the  mastoid  portion  by  the  tympanomastoid  fissure,  which  contains  the  outlet 
of  the  mastoid  canaliculus.    The  tympanic  portion  also  forms  the  vaginal  process  (see  page  56). 

At  the  inner  extremity  of  the  external  auditory  meatus,  toward  the  tympanum,  there  is  a  circular  groove,  the  tym- 
panic groove^  only  the  upper  (]uadrant  of  which  is  wanting  (#.  r.,  the  portion  of  the  groove  not  formed  by  the  tympanic 
portion).     This  groove  gives  attachment  to  the  tympanic  membrane. 

At  the  margins  of  the  groove,  and  conse<juently  of  the  t>'m panic  portion,  there  are  two  small  bony  spicules,  known 
as  the  greater  and  lesser  spines,  and,  furthermore,  in  this  situation  there  is  a  notch  between  the  t^Tn panic  portion  and 
the  upper  wall  of  the  meatus  which  is  furnished  by  the  sfjuamuus  i>ortion;   this  is  called  the  tympanic  notch. 

THE  MOST  IMPORTANT  CANALS  OF  THE  TEMPORAL  BONE. 

In  the  temporal  bone  there  is  a  series  of  canals  which  transmit  vessels  or  nerves,  or  usually 
vessels  and  nerves  together.    The  most  important  of  these  are  the  following: 

The  jacial  canal  (Fig.  61)  contains,  in  addition  to  blood-vessels,  the  seventh  cranial  nerve, 
the  facial,  which  gives  off  two  branches  during  its  course  in  the  temporal  bone.  The  canal  may 
be  dinded  into  three  portions,  which  are  placed  approximately  at  right  angles  to  each  other, 
so  that  the  canal  is  bent  upon  itself  in  two  situations.  The  first  two  portions  of  the  canal  are 
horizontal,  the  last  one  is  vertical. 

The  first  portion  of  the  canal  runs  from  the  internal  auditory-  meatus  to  the  hiatus  Fallopii, 
and  therefore  almost  at  right  angles  to  the  axis  of  the  pyramid.  The  second  portion  begins 
at  the  hiatusj  and  lies  almost  exactly  in  the  axis  of  the  pyramid  in  the  inner  wall  of  the  tympanum 
{paries  labyrinthica),  above  the  so-called  fenestra  oval  is  (fenestra  vcstihuli).  The  canal  finally 
bends  vertically  downward  (at  the  pyramidal  eminence  of  the  tympanum)  and  terminates  at 
the  stylomastoid  foramen.  Just  before  its  termination  it  gives  off  a  canaliculus  chordce  tympani, 
which  passes  obliquely  upward  and  forward  to  enter  the  tympanum.  It  transmits  a  branch  of 
the  facial  ner\T  known  as  the  chorda  tympani,  which  traverses  the  tympanum  and  leaves  this 
cavity  through  the  petrotympanic  fissure. 

♦  On  account  of  their  relation  to  the  sense  of  hearing  the  remaining  structures  (caWties,  canals,  etc.)  situated  in 
the  petrous  portion  will  be  considered  in  detail  in  the  section  ujxjn  organs  of  special  sense. 

t  The  petrotympanic  fissure  transmits  the  chorda  t>'mi)ani  ner\'e  as  well  as  bl(X)d-vessels,  frequently  through  sepa- 
rate foramina. 

}  The  bend  of  the  canal  in  this  situation  is  called  the  geniculum  of  the  facial  canal. 
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Fig.  64. — ^The  outer  surface  of  the  right  parietal  bone  (f). 
Fig.  65. — The  inner  surface  of  the  right  parietal  bone  (|). 


While  the  facial  canal  is  the  longest  of  the  canals  of  the  petrous  portion,  the  carotid  cand 
(Figs.  61  to  63)  is  the  widest.  It  is  also  bent  at  a  right  angle.  It  commences  at  the  external 
carotid  foramen  upon  the  external  surface  of  the  petrous  portion  of  the  temporal  and  passes  . 
at  first  almost  vertically  upward,  in  contact  with  the  anterior  wall  of  the  tympanum;  in  the 
immediate  vicinity  of  the  cochlea  it  bends  at  a  right  angle  and  then  runs  almost  horizontally 
in  the  axis  of  the  pyramid  to  reach  its  irregular  and  frequently  incomplete  superior  orifice  at  the 
apex  of  the  petrous  portion.  Fine  canals,  the  caroticotympanic  canaliculi,  lead  ffom  the  carotid 
canal  into  the  tympanic  cavity. 

The  musculotubar  canal  (Fig.  63)  runs  parallel  to  the  carotid  canal  and  in  such  immediate 
proximity  to  it  that  portions  of  both  canals  have  a  common  wall.  It  begins  at  the  inner  side 
of  the  apex  of  the  petrous  portion  of  the  temporal  bone  upon  the  anterior  border  of  the  pyramid, 
between  the  petrous  portion  and  the  horizontal  part  of  the  squamous  portion,  and  runs  ap- 
proximately in  the  axis  of  the  pyramid.  An  incomplete  horizontal  septum  which  proceeds  from 
the  inner  and  posterior  wall  (bordering  upon  the  carotid  canal)  separates  an  upper  smaller 
compartment,  the  semicanal  for  the  tensor  tympani,  from  a  larger  inferior  one,  the  semicanal 
for  the  Eustachian  tube;  both  compartments  have  their  exits  in  the  anterior  wall  of  the  tym- 
panum.   The  canal  contains  the  tensor  t>Tnpani  muscle  and  the  Eustachian  tube. 

The  tympanic  canaliculus,  for  the  nerve  of  the  same  name,  proceeds  from  the  petrosal 
fossa,  and  at  first  passes  vertically  upward  into  the  inferior  wall  of  the  tympanum  to  be  con- 
tinued as  a  groove,  the  groove  of  the  promontory,  upon  the  inner  wall  of  the  tympanic  cavity. 
It  then  leaves  the  t\Tnpanum  as  a  canal  passing  from  its  upper  wall  to  the  superior  aperture 
of  the  tympanic  canaliculus  on  the  anterior  surface  of  the  petrous  portion,  where  it  communicates 
with  the  cranial  cavity. 

The  mastoid  canaliculus  Ix^gins  in  the  jugular  fossa  as  a  groove,  crosses  the  lower  portion 
of  the  facial  canal  at  a  right  angle,  and  terminates  in  the  tympanomastoid  fissure.  It  transmits 
the  auricular  branch  of  the  pneumogastric  nerv^e. 

In  addition  to  the  air-rclls  of  the  mastoid  process,  the  temporal  l)onc  also  contains  a  larger  cavity,  the  tympanic 
antrum  (Fig.  63).  (For  a  detailed  description  see  the  special  sense  organs.)  This  is  in  connection  with  the  mastoid  cells 
behind  and  with  the  musculotubar  canal  in  front.  It  is  not  separated  from  the  external  auditory  meatus  by  osseous 
tissue  but  only  by  membrane. 

In  the  development  of  the  temporal  bone,  the  petrous  portion  and  the  mastoid  process  are  developed  in  common 
from  the  cartilaginous  auditor)'  vesicle,  and  the  squamous  and  tympanic  portions  are  added  later  as  supplementary' 
bones.  The  styloid  pnx  ess  has  no  connection  whatever  with  the  remaining  portions  of  the  temporal  bone  and  arises 
from  a  p<jrlion  of  the  branchial  skeleton. 

Commencing  at  the  third  fetal  month,  several  centers  appear  in  the  cartilaginous  auditory  vesicle  and  subsequently 
unite  to  form  a  common  origin  for  the  [)etrous  and  mastoid  portions.  The  latter  is  not  distinctly  developed  even  at  birth; 
a  mastoid  process  gradually  forms,  but  it  is  not  distinct  until  late  in  childhood.  The  first  center  of  ossification  for  the 
squamous  [)ortion  appears  toward  the  end  of  the  second  fetal  month,  and  the  tympanic  portion  ossifies  at  about  the  same 
time  as  the  pyramid. 

In  the  temporal  bone  of  the  new-bom  (Fig.  59)  the  tN-mpanic  portion  has  the  shape  of  a  ring  open  abo\-e,  and  is 
known  as  the  annulus  tympaniciis;   it  is  at  first  merely  attached  to  the  remaining  bones.     A  very  distinct  suture,  the 
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squamosomastoid  suture,  indications  of  which  may  be  visible  in  adult  life,  separates  the  squamous  from  the  mastoid  por- 
tions. The  bone  also  varies  considerably  from  that  of  the  adult  in  other  respects,  although  all  the  portions  are  already 
united  by  osseous  tissue.     Especially  large  in  the  new-bom  b  the  subarcuate  fossa. 

During  the  first  years  of  life  the  tympanic  portion  develops  by  the  growth  of  the  annulus  tympanicus  to  a  trough- 
like structure,  and  it  is  as  the  result  of  this  growth  that  the  bony  meatus  is  formed.  There  nevertheless  remains  a  con- 
stant unossified  portion  of  the  inferior  wall  of  the  meatus  (Fig.  60),  which  usually  doses  in  during  the  fifth  year.  The 
mastoid  process  becomes  distinct  at  this  time,  but  does  not  contain  air-cells  until  the  time  of  puberty. 

The  styloid  process,  arising  from  the  second  cartilaginous  branchial  arch,  ossifies  late  and  subsequently  becomes 
connected  with  the  temporal  bone. 

THE  PARIETAL  BONE. 

The  parietal  bone  (Figs.  64  and  65)  is  a  typical  flat  bone  which  arises  from  the  membranous 
cranial  capsule  and  is  not  preformed  in  cartilage.  It  is  one  of  the  simplest  of  the  cranial  bones, 
is  distinctly  quadrangular  in  shape,  and  is  markedly  curved  both  in  the  sagittal  and  in  the  frontal 
direction.  It  presents  for  examination  two  surfaces,  an  external  convex  parietal  surjace,  and 
an  internal  concave  cerebral  surjace. 

The  four  borders  of  the  bone  are  named  respectively  the  jrontaly  the  sagittal,  the  occipital^ 
and  the  squamosal  border,  and  by  them  the  bone  articulates  (Figs.  38  and  40)  at  the  coronal 
suture  with  the  frontal  bone  by  its  frontal  border,  at  the  sphenoparietal,  squamosal,  and  parieto- 
mastoid sutures  with  the  greater  wings  of  the  sphenoid  and  with  the  temporal  bone  by  the  squa- 
mosal border,  and  at  the  lambdoid  suture  with  the  occipital  bone  by  the  occipital  border.  In 
the  sagittal  suture,  the  sagittal  borders  of  both  parietal  lx)nes  articulate  with  each  other  (Fig. 
46).  The  anterior,  superior,  and  posterior  margins  are  markedly  serrated,  corresponding  in 
character  to  the  sutures  {siiturm  serratce);  the  inferior  margin,  howTver,  is  bc*veled  and  its 
external  surface  is  overlaid  in  the  squamosal  suture  by  the  margin  of  the  temporal  bone.  The 
four  angles  of  the  bone  are  the  jrontal  angle,  the  anterior  superior  angle,  formed  by  the  coronal 
and  sagittal  sutures;  the  sphenoidal  angle,  the  anterior  inferior  angle  at  the  sphenoparietal 
suture;  the  occipital  angle,  the  posterior  superior  angle,  formed  by  the  sagittal  and  lambdoid 
sutures;  and  the  mastoid  angle,  the  posterior  inferior  angle,  at  the  i)arietomastoid  suture,  filling 
out  the  parietal  notch  of  the  temporal  bone.     The  most  acute  angle  is  the  sphenoidal. 

The  external  or  parietal  surface  (Fig.  64)  presents  at  its  point  of  greatest  cun*ature  the 
parietal  emifience.  Below  this  run  the  superior  and  inferior  temporal  lines  (see  also  Figs.  39 
and  40),  the  latter  being  much  more  distinct  than  the  former.  Below  these  lines  the  external 
surface  of  the  parietal  bone  forms  a  portion  of  the  planum  temporale  (see  Fig.  39). 

In  the  vicinity  of  the  sagittal  suture  and  near  its  posterior  extremity  is  situated  the  parietal 
joramen,  a  so-called  emissary  foramen.  Sometimes  the  internal  and  sometimes  the  external 
orifice  is  wanting;  the  former  leads  into  the  sagittal  groove. 

The  most  striking  structures  upon  the  cerebral  surface  (Fig.  65)  are  the  extensive  grooves 
for  the  blood-vessels,  sulci  arteriosi,  of  which,  as  a  rule,  there  is  a  well-marked  anterior  and  a 
less  pronounced  posterior  one.  They  are  for  the  branches  of  the  middle  meningeal  arterj'  and 
are  accurate  moulds  of  these  vessels  *  The  cerebral  surface  also  exhibits  two  other  grooves 
which  accommodate  venous  sinuses  of  the  dura  mater  (see  also  page  44);   the  sagittal  border 

*  Much  more  rarely  sulci  venosi  also  occur.  On  the  other  hand,  the  commencement  of  the  sulcus  arteriosus  is 
not  infrequently  converted  into  a  short  canal  by  a  bridge  of  osseous  tissue  (see  Fig.  65). 
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Fig.  66. — ^The  frontal  bone  seen  from  in  front  (f). 
Fig.  67. — The  frontal  bone  seen  from  behind  (J). 


presents  one-half  of  the  sagittcU  groove,  while  the  mastoid  angle  contains  a  small  portion  of  the 
sigmoid  groove  (see  also  Figs.  43  and  44).  Digitate  impressions  and  cerebral  juga  likewise  occur 
and  granular  joveolce  granulares  (Pacchionian  depressions)  are  still  more  common. 

The  parietal  bone  develops  in  membrane  in  the  third  fetal  month  from  a  center  of  ossification  situated  in  the  pari- 
etal eminence.     Even  in  the  new-bom  the  bony  trabeculae  show  a  distinct  radiation  from  this  point. 

THE  FRONTAL  BONE. 

The  frontal  bone  (Figs.  66  to  69)  consists  of  a  vertical  arched  portion  and  of  a  horizontal 
portion.  The  vertical  portion  is  known  as  the  jronlal  portion  and  the  horizontal  portion  is 
composed  of  two  orbital  plates,  and  a  small  median  nasal  portion.  At  the  orbital  margins  the 
horizontal  and  vertical  portions  become  continuous. 

The  frontal  portion^  the  main  portion  of  the  entire  bone,  articulates  in  the  coronal  suture 
with  both  parietal  bones  by  its  parietal  border  (Figs.  39  and  40)  and  in  the  sphenofrontal  suture 
with  the  greater  wing  of  the  sphenoid  bone.  It  forms  the  entire  frontal  portion  of  the  cranial 
vertex  and  presents  two  surfaces  for  examination,  an  external  frontal  surface  and  an  internal 
cerebral  surface. 

The  frofital  surface  (Fig.  66)  is  markedly  convex  in  both  the  sagittal  and  the  transverse* 
direction  and  presents  some  distance  above  the  orbital  cavities  two  feebly  projecting  flattened 
elevations,  the  frontal  emifiences.  Immediately  above  the  orbital  margins  and  parallel  to  them 
are  two  slightly  projecting  ridges,  the  superciliary  arches,  the  development  of  which  varies  con- 
siderably in  different  individuals;  the  flat  area  between  these  two  ridges  is  called  the  glabella , 
The  remainder  of  the  external  surface  is  smooth,  although  there  may  be  a  slight  roughening 
in  the  median  line  which  represents  the  remains  of  the  original  frontal  or  metopic  suture. 

The  supraorbital  border  is  situated  at  the  junction  of  the  vertical  with  the  orbital  plate.  A 
portion  of  it  is  furnished  by  the  zygomatic  process  of  the  frontal  bone,  which  also  forms  part  of 
the  external  orbital  margin  and,  in  the  latter  situation,  articulates  with  the  frontosphenoidal 
process  of  the  zygomatic  bone  in  the  zygomalicofrontal  suture  (Figs.  37  and  38).  The  temporal 
lifie  commences  at  the  zygomatic  process  and  separates  the  frontal  surface  of  the  frontal  portion 
of  the  bone  from  the  small  temjx)ral  surface,  the  latter  surface,  almost  in  the  sagittal  plane, 
forming  a  })ortion  of  the  planum  temporale  and  being  that  part  of  the  frontal  bone  which  borders 
uix)n  the  temporal  surface  of  the  greater  wing  of  the  sphenoid  bone. 

Immediately  above  the  supraorbital  border  there  are  foramina,  which  may  be  represented 
by  notches  of  varying  depth  in  the  border  itself.  The  inner  one  is  designated  as  the  frontal 
notch  or  foramen  (Fig.  65),  while  the  outer  one  is  known  as  the  supraorbital  notch  or  foramen^ 
(Figs.  66,  68,  and  69). 

The  inner  or  cerebral  surface  of  the  frontal  portion  (Fig.  67)  presents  a  median  ridge  upon 

*  The  supraorbital  notch  is  much  more  frequently  present  as  a  foramen  than  the  frontal  notch;  sometimes  both 
of  the  notches  form  a  single  shallow  groove. 


Orijice  of  frontal  sinus 
rronlal  spine 


THE  BONES  OF  THE  SKULL.  6 1 

its  lower  portion,  the  fronlal  crest,  which  extends  to  the  foramen  ccecum  (see  page  41),  and  is 
continued  superiorly  as  a  groove,  the  commencement  of  the  sagUtal  groove  (see  page  44).  The 
cerebral  juga,  digitate  impressions,  and  sulci  arieriosi  upon  the  cerebral  surface  of  the  orbital 
portion  are  sometimes  continued  upon  the  inner  surface  of  the  vertical  plate,  as  there  is  no  dis- 
tinct boundary  between  the  cerebral  surfaces  of  the  two  portions  of  the  bone.  The  foramen 
caecum  is  sometimes  situated  entirely  within  the  frontal  bone. 

The  two  orbital  plates  of  the  frontal  bone  are  separated  by  a  deep  notch,  the  ethmoidal 
notch  (Fig.  68),  which  articulates  with  the  cribrijorm  plate  of  the  ethmoid  bone.  They  possess 
two  surfaces,  a  superior  cerebral  surfacCy  which  forms  a  portion  of  the  anterior  cerebral  fossa, 
and  an  orbital  surface,  which  constitutes  a  portion  of  the  roof  of  the  orbit.  The  cerebral  surface 
(Fig.  67)  is  separated  from  the  ethmoid  bone  by  the  frontoethmoidal  suture  (Figs.  43  and  44), 
and  is  in  contact  with  the  lesser  wing  of  the  sphenoid  bone  at  the  sphenofrontal  suture.  It 
is  almost  flat  and  exhibits  quite  distinct  cerebral  juga  and  digitate  impressions,  as  well  as  the 
sulci  arteriosi  of  the  anterior  and  middle  meningeal  arteries. 

The  orbital  surface  (Figs.  68  and  69)  is  distinctly  concave,  and  forms  the  largest  part  of 
the  roof  of  the  orbit  and  also  a  portion  of  its  internal  and  external  walls.  In  this  situation  it 
articulates  (Figs.  37  and  38)  with  the  greater  wing  of  the  sphenoid  bone  by  the  sphenofrontal 
suture,  with  the  lamina  j)apyracca  of  the  ethmoid  bone  by  the  frontoethmoidal  suture,  and  with 
the  lachn'mal  bone  by  the  frontolachrjTnal  suture.  The  appearance  of  the  ethmoidal  notch 
as  seen  from  the  inferior  surface  of  the  frontal  tone  between  the  orbital  surface  is  quite  different 
from  that  which  it  presents  from  tlic  cerebral  surface.  It  is  not  limited  by  a  simple  suture,  but 
its  borders  are  rather  broad  and  irregular,  and  are  provided  with  small  depressions,  the  cthnwidcl 
depressions,  which  complete  the  air-cells  of  the  ethmoid  bone.  In  the  septa  between  the  ethmoidal 
cells  there  are  two  grooves  or  canals,  an  anterior  and  a  posterior,  which  run  respectively  to  the 
anterior  and  posterior  ethmoid^il  foramina,  situated  beside  or  in  the  frontoethmoidal  suture;  they 
give  passage  to  the  vessels  and  nerves  of  the  same  name. 

The  portion  of  the  orbital  surface  which  is  in  the  inner  wall  of  the  orbit  always  presents  a 
small  depression,  the  trochlear  depression  (Figs.  68  and  69),  and  sometimes  a  small  bony  spicule, 
the  trochlear  spine,  both  of  which  are  so  named  on  account  of  the  fibrocartilaginous  pulley  of 
the  superior  oblique  muscle  being  attached  in  this  situation.  In  the  outer  portion  of  the  orbital 
surface  beneath  the  zygomatic  process  there  is  situated  a  shallow  depression,  which  lodges  the 
lachr>'mal  gland. 

The  nasal  portion  of  the  frontal  bone  (Figs.  66  and  67)  is  the  small  median  portion  situated 
between  the  orbital  cavities  and  projecting  somewhat  below  the  frontal  portion.  It  possesses 
a  verj'  irregular  roughened  border,  known  as  the  nasal  border,  for  articulation  with  the  nasal 
bone  and  the  frontal  process  of  the  maxilla,  and  its  inferior  surface  is  marked  by  a  bony  ridge, 
the  frontal  spine,  which,  together  with  the  rough  nasal  border,  articulates  with  the  bones  which 
form  the  skeleton  of  the  nose. 

The  frontal  bone,  like  many  of  the  cranial  bones,  contains  a  cavity,  the  frontal  sinus  (Fig. 
102),  or,  accurately  speaking,  two  cavities,  which  are  separated  by  a  septum  usually  placed  to 
one  side  of  the  median  line.  Like  the  majority  of  the  bony  sinuses  they  communicate  with  the 
nasal  cavity,  the  communication  in  this  instance  being  effected  by  the  two  openings  (Fig.  67) 
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Fig.  68. — The  frontal  bone  seen  from  below  (J). 

Pig.  69. — The  frontal  bone,  the  greater  part  of  the  ethmoid,  and  the  nasal  bones  in  place,  seen  frar 

below  (^).    The  frontal  bone  is  white,  the  ethmoid  yellow,  and  the  nasal  pink. 
Fig.  70.— The  ethmoid  bone  seen  from  above  ((■). 
Fig.  71. — The  ethmoid  bone  seen  from  the  side  (\). 
Fig.  yi. — The  ethmoid  bone  together  with  the  concha;  sphenoidales,  which  are  united  with  it,  see 

from  above  anil  partly  from  behind  (f ). 


situated  between  the  frontal  spine  and  the  ethmoidal  notch.  The  development  of  the  fronta 
sinuses  is  subject  to  great  individual  variation ;  they  arc  generally  larger  in  ad\'anced  life  thai 
during  youth,  and  they  arc  always  .situated  at  the  base  of  the  frontal  portion,  especially  bchini 
the  superciliary  ridges,  the  prominence  of  which  is  actually  dependent  upon  the  size  of  the  sinuses 
They  frequently  also  extend  into  the  orbital  plates  for  a  varying  distance,  and  arc  sometime 
enormously  dcveloi)ed  and  markedly  distend  the  frontal  bone  in  the  region  of  the  supercUiar 
ridges. 

The  frimtal  bono  is  (icvclo])c<)  cntln-ly  in  miinl>rani'  from  two  completely  separaletl  portions,  which  grovr  fior 
(wo  centeni  ••{  iissificatiiin  in  the  frinlal  emincni'esi  these  eenlers,  like  those  of  (he  parietal  Ixine,  appear  (owarH  (he  en 
of  the  seeunfl  month.  Even  in  the  ncw-1jr>ni  (he  two  halves  uf  the  fnmta]  bone  are  completely  separated  by  (he  fnintE 
suture  (Fig.  105I,  which  doi-!;  not  ilisap[>ear  until  the  sccimkI  year  of  life  ami  may  sume(imes  be  present  in  (he  aduti,  an' 
is  then  also  (einiiil  the  tattopk  sulurr.  \l  alwut  (he  time  it  <lisa|i|K-ars  the  frontal  sinuses  begin  to  <lcvckip  and  the 
enlar)^  c]uite  gradually  until  the  lime  of  puberty,  when  they  increase  more  rafrtdly. 

THE  ETHHOID  BONE. 

The  ethmoid  bone  (Figs.  70  to  73)  forms  the  median  portion  of  the  nasal  skeleton;  am 
its  cribrijorm  plate  aids  in  the  fi>rmati<)n  of  the  tl<x)r  of  the  anterior  cerebral  fossa.  In  thi 
articulated  skull  the  largest  jwrtion  of  the  ethmoid  is  concealed  by  other  bones;  it  is  quiti 
centrally  placed  and  aniculatcs  with  several  of  the  cranial  )x>nes  and  with  the  majority  of  ihi 
facial   bones. 

It  has,  a.s  a  whole,  an  irregularl\'  cubical  form,  and  presents  a  median  and  two  lateral  por 
tions.  The  former  consists  of  a  small  himzontal  plate,  the  cribrijorm  plate,  and  of  a  large: 
vertical  plate,  which  cimsisls  of  a  small  thickened  jxirtion  situated  above  the  cribriform  plate 
the  crista  galli  (Fig.  71),  and  of  a  larger  ]»ortion,  the  perpendicular  plate,  situated  below  thi 
cribriform  jilale,  which  ai<!s  in  the  formation  of  the  l^ony  nasal  septum  {Fig.  73). 

If  the  median  iKinion  iif  iheethmniil  tione  1h- oli^aTiiil  fn>m  in  front  or  from  behind,  or,  still  t)el(er,  in  cross-KC 
lion  (Fig.  oK),  it  ^^'ill  lie  seen  to  lie  sha|>e<l  tike  a  dagger,  ihe  handle  u(  which  is  formed  by  (he  crista  galli,  the  guard  b; 
the  1  riliriform  pi.ile.  and  the  blade  by  the  |K.Tjicniliiuiar  Jilate. 

.-\ltached  to  the  lateral  margins  of  the  lamina  cribrosa  are  the  two  lateral  masses,  also  terme< 
the  ilhmoidal  lahyrinlhs,  which  an  air-contaitiing  structures  with  thin  bony  walls,  and  fom 
a  part  of  the  outer  walls  of  tJic  nasal  foss;e  and  a  \>3.n  of  the  inner  wall  of  the  orbit. 

The  crista  f;iilli  (Figs,  70,  71,  and  731  is  a  |)oinled  bony  ridge  situated  in  the  sagittal  plane 
it  is  high  in  front  and  low  Ixhind,  and  gives  attachment  to  the  fal.\  cerebri.  The  cribrijorn 
plate  (Figs.  69,  70,  and  72)  is  an  apjiroximately  rectangular  plate  situated  between  the  crania 
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and  nasal  cavities,  and  it  consequently  forms  a  portion  of  the  roof  of  the  nasal  fossae.  It  pos- 
sesses a  number  of  irregular  rounded  foramina,  through  which  pass  the  olfactory  nerves 
from  the  olfactor}'  bulb,  which  rests  upon  the  cribriform  j)latc;  the  nerves  for  the  most  part 
continue  their  course  downward  in  small  bony  grooves  upon  the  nasal  septum  and  the 
lateral  nasal  wall.  The  most  anterior  foramen,  frequently  incomj)lcte,  gives  passage  to  the 
anterior  ethmoidal  vessels  and  nerve.  In  front  of  the  crista  galli,  tlie  cribriform  plate  sends  out 
two  small,  somewhat  quadrangular,  bony  platelets,  the  alar  processes  (Fig.  70),  which  pass 
toward  the  base  of  the  frontal  crest  of  the  frontal  tone  and  usually  complete  the  foramen  caecum 
fK>sleriorly  (Figs.  43  and  44).  The  cribriform  plate  is  situated  in  the  ethmoidal  notch  of  the 
frontal  bone  and  articulates  jXJSteriorly  with  the  ethmoidal  spine  of  the  si)henoid  bone. 

The  perpendicular  plate  (Figs.  69  and  73)  extends  downward  in  the  space  lx?tween  the 
two  lateral  masses  and  forms  the  anterior  superior  portion  of  the  bony  nasal  septum.  It  is 
approximately  pentagonal  in  shape.  Its  anterior  su[)erior  border  articulates  with  the  frontal 
spine  by  the  frontoethmoidal  suture;  its  anterior  inferior  border  is  continuous  with  the 
cartilaginous  nasal  septum*;  its  inferior  border  articulates  with  the  suj^erior  border  of  the 
vomer,  which  forms  the  remainder  of  the  bony  septum;  its  posterior  lx)rder  articulates  with 
the  sphenoidal  crest  of  the  Ixxly  of  the  sphenoid  bone  by  the  sphenoethmoidal  suture;  and  its 
sui)erior  lx)rder  is  received  between  two  ridges  ui)on  the  inferior  surface  of  the  cribriform  plate. 

The  ethmoidal  labyrinths  or  lateral  masses  are  paired  structures.  Their  cavities  are  more 
or  less  completely  subdivided  by  numerous  fine  bony  i)latelets  into  the  ethmoidal  cells,  which  are 
only  partially  situated  within  the  ethmoid  bone  and  are  frequently  closed  in  by  neighboring 
bones,   i>articularly  by   the   frontal. 

We  may  consequently  distinguish  the  ethmoidal  cells  proper,  i.  e.^  those  which  are  actually  inclosed  within  the 
ethmoid  )>^ne  by  the  lamina  pap\Tacea,  from  those  which  are  close<l  in  by  the  bones  adjacent  to  the  ethmoid  (the  frontali 
lachrymal,  sphenoidal,  maxillar}*,  and  palatine  cells). 

The  external  surface  of  the  labyrinth  forms  a  portion  of  the  inner  wall  of  the  orbit  (Figs. 
95  and  96).  It  is  quadrilateral  in  form,  and,  on  account  of  its  extreme  thinness,  is  known  as 
the  hmina  papyracea  (Fig.  70),  although  it  is  also  known  as  the  os  planum.  In  the  orbital 
cavity  it  articulates  anteriorly  with  the  lachr)-mal  lx)ne,  inferiorly  with  the  maxilla,  jHisteriorly 
with  the  palate  bone  (the  orbital  surface )  and  superiorly  with  the  orbital  j)late  of  the  frontal  lx)ne,t 
the  two  ethmaidal  joramina  (see  page  61)  being  situated  either  close  to  or  actually  in  the  fronto- 
ethmoidal suture  (Figs.  95  and  96).  The  margins  of  the  adjacent  lx)nes  aid  more  or  less  in 
closing  in  the  ethmoidal  cells. 

The  internal  wall  of  the  ethmoidal  labyrinth  (Figs.  101  and  102)  forms  the  uj)per  portion 
of  the  outer  nasal  wall,  and  from  it  two  thin  rough  lK)ny  [)lates,  whose  free  margins  are  slightly 
rolled  up,  project  into  the  nasal  fossii;  these  are  the  short  superior  and  the  longer  middle 
turbinated  botie  {concha*  nasales  superior  et  media).  The  anterior  extremity  of  the  middle 
turbinated  bone  articulates  with  the  ethmoidal  crest  of  the  frontal  process  of  the  maxilLi,  while 

*  In  this  situation  the  perj>endicular  plate  is  usually  gnx)ved  lor  thr  attat  hment  of  the  cartilage  of  the  nasal  septum; 
it  is  rarely  placed  exactly  in  the  median  line  but  usually  deviates  to  one  side. 

t  These  sutures  have  been  prenously  noted  and  they  will  Ix.*  considered  in  detail  upon  page  79. 
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its  posterior  extremity  is  attached  to  the  similarly  named  crest  of  the  palate  bone.  Between 
the  superior  and  middle  turbinated  bones  is  situated  the  superior  meatus  of  the  nose,  which  is 
short  and  developed  only  in  the  posterior  portion  of  the  nasal  fosss.  Between  the  middle  and 
inferior  turbinated  bones  (the  latter  structure  being  an  independent  bone)  is  the  middle  meatus, 
in  which,  covered  by  the  middle  turbinated  bone,  there  is  a  bulging  of  the  ethmoidal  wall,  the 
ethmoidal  bulla ^  a  rudimentary  turbinated  bone,  and  another  rudimentary  turbinal  (the  os  naso- 
turbinale  of  the  mammalia)  is  the  sickle-shaped  uncinate  process  (Figs.  8i  and  102),  which  is  also 
covered  by  the  middle  turbinated  bone.  It  articulates  with  a  process  of  the  inferior  turbinated 
bone  (see  below)  and  helps  to  close  the  orifice  of  the  maxillary  sinus.  Between  the  uncinate 
process  and  the  ethmoidal  bulla  is  a  wide  fissure,  the  injundibulum,  which  leads  both  into  the 
orifice  of  the  frontal  sinus  and  into  the  ethmoidal  cells;  its  orifice  in  the  nasal  fossa  is  known  as 
ih(^  hiatus  semilunaris  (Fig.  loi). 

The  ethmoidal  cells  communicate  partly  with  one  another,  partly  with  the  air-cells  of  the 
adjacent  bones,  and  in  all  cases,  cither  directly  or  indirectly,  with  the  nasal  fossae. 

The  ethmoid  bone  is  completely  preformed  in  cartilage.  Ossification  commences  late  (in  the  fifth  month  of  em- 
bryonic life)  and  proceeds  fn)m  the  lamina  papyracea  and  the  middle  turbinated  bone.  In  the  new-bom,  the  ti^'o  laby- 
rinths have  already  ossified  as  far  as  the  superior  turbinated  bone,  but  they  are  not  connected,  since  the  cribriform  and 
perpendicular  plates  do  not  possess  ossific  centers  until  the  first  year  of  life,  when  they  gradually  effect  a  bony  union  of 
the  two  labyrinths.     The  remainder  of  the  i)erpendicular  plate  does  not  ossify  until  the  fifth  year. 

THE  INFERIOR  TURBINATED  BONE. 

While  the  two  upper  turbinated  bodies  are  portions  of  the  ethmoid  bone,  the  inferior  one 
{concha  nasal  is  injerior)  (Figs.  79,  81,  82,  and  98)  is  an  independent  structure  and  it  is  also  the 
largest  of  the  three.  It  is  a  thin  roughened  bony  plate,  the  free  margin  of  which  is  turned  upon 
itself  and  slightly  rolled  up.     It  consists  of  a  body  and  of  three  processes. 

The  narrow,  leaf-shaped  body  is  placed  in  the  sagittal  plane.  It  is  convex  toward  the  nasal 
septum,  concave  toward  the  lateral  nasal  wall,  broader  in  front  than  behind,  and  is  provided  with 
many  depressions  and  small  foramina.  The  anterior  portion  of  the  lateral  border  articulates 
with  the  conchal  crest  of  the  maxilla  (Figs.  81,  loi,  and  102),  and  the  posterior  portion  of  this 
border  is  attached  to  the  similarly  named  crest  of  the  palate  bone. 

The  largest  of  the  three  processes  is  the  maxillary  process  (Fig.  82),  which  is  directed  down- 
ward and  outward,  and  closes  a  considerable  portion  of  the  orifice  of  the  maxillary  sinus  (see  Fig. 
loi).  The  lachrymal  process  (Figs.  61  and  82),  passing  fon\ard  and  upward,  articulates  with 
the  lower  border  of  the  lachrxmal  bone  by  the  Iachr\'moconchal  suture,  and  forms  a  portion  of 
the  wall  of  the  nasal  duct  {nasolachrymal  canal)  (Fig.  79).  Th^  ethmoidal  process  (Figs.  81,  82, 
and  102)  is  directed  upward  and  backward  and  articulates  with  the  uncinate  process  of  the 
ethmoid  bone  in  the  region  of  the  orifice  of  the  maxillar\'  sinus. 

The  inferior  turbinated  lx)ne  ossifies  in  immediate  connection  with  the  ethmoid  bone  in  the  fifth  month  of  em- 
bryonic life. 

THE  LACHRYMAL  BONE. 
The  lachrymal  bo7ie  (Fig.  78)  is  an  approximately  rectangular  bony  plate,  very  thin  and 
frequently  even  i)erforated,  situated  in  the  inner  wall  of  the  orbit  between  the  frontal  process  of 
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the  maxilla  and  the  lamina  papyracea  of  the  ethmoid  bone  (Figs.  95  and  96).  It  articulates 
with  the  nasal  portion  of  the  frontal  bone  above,  with  the  inferior  turbinated  bone  below,  and 
extends  inward  as  far  as  the  nasal  fossa  (the  sutures  are  considered  upon  page  79). 

It  presents  an  external  or  orbital  surjaccy  and  an  internal  or  ethmoidal  surjacCy  which  is  in 
contact  with  the  ethmoid  bone.  The  ethmoidal  surface  closes  in  the  lachrymal  cells,  and  a 
small  portion  of  it  aids  in  the  formation  of  the  outer  nasal  wall  in  the  middle  meatus,  as  it 
articulates  with  the  lachrymal  process  of  the  inferior  turbinated  bone  by  the  lachrymoconchal 
suture  (Fig.  loi). 

The  anterior  portion  of  the  orbital  surface  exhibits  a  wide  groove  which,  together  with  a 
similar  groove  on  the  frontal  process  of  the  maxilla,  forms  a  depression  for  the  lachr}Tnal  sac 
(see  Fig.  77).  The  posterior  boundary  of  this  depression  is  the  posterior  lachrymal  crest  which 
extends  downward  into  a  hook-like  process  (bent  up  anteriorly),  the  Itamulus  lacrimalis  (Fig. 
78).  This  is  situated  in  the  lachrymal  notch  between  the  frontal  process  of  the  maxilla  and  the 
orbital  surface  of  the  body  of  the  same  bone  (see  page  67).  The  posterior  portion  of  the  orbital 
surface,  situated  behind  the  lachr}Tnal  crest,  is  smooth. 

[The  lachrymal  bone  is  formed  by  ossification  of  membrane  and  usually  develops  from  a  single  center  which  app>ears 
during  the  third  or  fourth  month  of  fetal  life.  Occasionally  two  centers  appear,  from  one  of  which  the  hamulus  develops, 
and  more  rarely  a  number  of  centers  occur,  in  which  case  the  bone  is  represented  by  a  number  of  separate  parts. — Ed.] 

THE  NASAL  BONE. 

The  nasal  bones  (Figs.  86  and  87)  are  two  flat,  elongated,  trapezoidal  bones,  which  meet 
in  the  median  line  to  form  the  bridge  of  the  nose  (Figs.  37  and  38).  The  intemasal  suture 
separates  the  short  internal  margins  of  the  two  bones,  while  the  external  margin  of  each,  consider- 
ably longer,  articulates  with  the  frontal  process  of  the  maxilla  by  the  nasomaxillary  suture. 
The  shorter  and  thicker  superior  margin  is  in  contact  with  the  nasal  portion  of  the  frontal  bone 
by  the  nasofrontal  suture;  the  longer  and  thinner  inferior  margin  forms  the  upper  boundarj^ 
of  the  anterior  nares  (apertura  piriformis)  and  gives  attachment  to  the  cartilaginous  nasal 
skeleton. 

The  slightly  concave  inner  (nasal)  surface  of  each  bone  presents  a  groove,  the  ethmoidal 
groove  (Fig.  87),  for  the  anterior  ethmoidal  nerve,  and  in  the  neighborhood  of  this  are  one  or 
more  fine  foramina,  the  nasal  foramina^  leading  to  the  slightly  convex  external  surface  of  the 
bone.    Both  the  superior  and  inferior  margins  of  the  bone  arc  usually  irregularly  serrated. 

[Each  nasal  bone  is  developed  from  a  single  center  of  ossification  which  appears  in  membrane  at  about  .the  third 
month  of  fetal  life.     At  birth  the  length  of  the  bones  hardly  exceeds  their  breadth. — Ed.] 

THE  VOMER. 

The  vomer  (Figs.  73  to  75)  of  the  adult  skull  is  a  flat  single  bone,  approximately  trapezoid 
in  shape,  which  forms  the  inferior  and  posterior  portion  of  the  bony  nasal  septum  (Fig.  73). 
Its  upper  end  is  thickened  and  spread  out  into  two  plates,  the  alee  (Fig.  74),  which  articulate 
with  the  inferior  surface  of  the  body  of  the  sphenoid  bone  in  such  a  manner  that  the  sphenoidal 
rostrum  is  received  between  them,  while  the  vaginal  processes  of  the  pterygoid  process  and 
5 
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Fig.  73. — The  osseous  nasal  septum  seen  from  the  left  side.     The  frontal,  sphenoid,  maxilla,  and  paiaic 

bones,  and  also  the  lamina  cril)rosa  of  the  ethmoid  and  the  ala  vomeris,  have  been  sav  ed 
through  close  to  the  median  line.  The  ethmoid  is  yellow,  the  vomer  (except  the  cut  sur- 
face of  the  ala)  pink. 

Fig.  74. — The  vomer  seen  fn)m  behind  (}). 

Fig.  75. — The  vomer  seen  from  the  side  (\). 

Fig.  76. — The  right  maxilla  seen  from  the  inner  surface  (|). 

Fig.  77. — The  right  maxilla  seen  from  the  outer  surface  (}). 


the  sphenoidal  j)rocess  of  the  palate  bone  (see  page  70)  are  applied  to  their  margins. 
The  posterior  border  of  the  vomer  forms  the  septum  choanarum;  the  narrow  anterior  border 
articulates  with  the  cartilaginous  septum  of  the  nose  and  the  anterior  portion  of  the  nasal  crest 
of  the  maxilla;  the  superior  lx)rder  is  attached  to  the  perp>endicular  plate  of  the  ethmoid;  and 
the  inferior  one  is  firmly  fixed  to  the  nasal  crests  of  the  maxilla  and  palate  bone  (Fig.  73). 

The  vomiT  arises  during  the  third  month  of  fetal  life  as  two  plates  situated  one  on  either  side  of  the  upper  part  of 
the  cartiKaginous  septum  of  the  nose,  which  subsequently  disappears,  so  that  the  two  plates  become  adherent  after 
birth,  with  the  exception  of  the  ahc,  which  remain  sej>aratcd  throughout  life. 

THE  MAXILLA. 

The  maxilla  (Figs.  76,  77,  and  79)  is  a  i)aircd  bone  which  forms  the  center  of  the  facial 
skeleton,  all  portions  of  which  are  more  or  less  intimately  connected  with  it.  It  assists  in  the 
formation  of  the  orbit  and  forms  a  considerable  portion  of  the  nasal  fossa;  and  of  the  roof  of  the 
mouth. 

It  consists  of  a  body  and  of  four  processes,  the  jrontal  or  n<i5al  process,  the  zygotnaiic  process, 
the  palatine  process,  ixnd  the  alveolar  process.  Of  these,  the  alveolar  process  is  directed  downward 
and  the  frontal  process  upward,  while  the  zygomatic  and  palate  processes  extend  in  the  hori- 
zontal plane,  the  former  externally,  the  latter  internally. 

The  body  of  the  niaxilla  is  irregularly  cubical,  and  contains  a  large  cavity,  the  maxillary 
sinus  (Figs.  76,  79,  97,  and  98),  also  known  as  the  antrum  oj  Highmore,  In  the  body  there  may 
be  recognized  four  surfaces:  the  anterior,  the  nasal,  the  orbital,  and  the  injratemporaL 

The  actual  facial  surface  of  the  bone,  the  anterior  surjace  (Fig.  77),  is  convex,  and  its 
superior  lK)rder  forms  a  ])ortion  of  the  infraorbital  margin.  Below  this  margin  is  an  irregular 
rounded  opening,  the  injraorbital  joramen  (Figs.  37,  38,  and  77),  which  gives  exit  to  the  vessels 
and  nerves  of  the  same  name  and  is  the  termination  of  the  infraorbital  canal.  Below  the  infra- 
orbital foramen  there  is  a  de])ression,  the  canine  jossa,  which  gives  origin  to  the  musculus  caninus 
(levator  anguli  oris).  The  anterior  lx)rder  of  the  facial  surface  forms  a  portion  of  the  lateral 
lx)un(lary  of  the  apertura  pirijormis  (anterior  nares),  and  at  the  infraorbital  margin  the  surface 
becomes  continuous  with  the  triangular  orbital  surjace,  which  articulates  with  the  lachr\'mal, 
zygomatic,  and  ethmoid  bones,  but  is  separated  from  the  greater  wing  of  the  sphenoid  by  the 
inferior  orbital  (s])henomaxillar\')  fissure  (Figs.  95,  96,  and  97).  This  is  a  smooth  surface; 
it  assists  in  forming  the  tl(K)r  of  the  orbit,  and  exhibits  a  gradually  deepening  groove,  the  injra- 
orbital groove  (Fig.  96),  along  which  there  is  freciuently  to  be  observed  an  infraorbital  suture. 
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The  infraorbital  groove  gradually  leads  into  a  canal,  the  injraorbiial  caftal^  which  runs  to  the 
infraorbital  joramen.  The  inner  margin  of  the  orbital  surface  presents  a  notch,  the  lachry}nal 
fiolch  (Fig.  77),  which  accommodates  the  hamulus  of  the  lachr}'mal  bone. 

The  infratemporal  surface  (Fig.  77)  is  situated  behind  the  zygomatic  process,  toward  the 
infratemporal  and  sphenomaxillarj'  fossa?,  and  represents  the  posterior  surface  of  the  body  of 
the  maxilla.  It  bulges  somewhat  posteriorly,  forming  the  tuberosity^  and  presents  a  pterygopala- 
tine groove  (see  page  79),  and  also  from  two  to  four  small  foramina,  known  as  the  alveolar  fora- 
vtifia*  which  transmit  the  nerves  and  vessels  of  the  same  name.  The  superior  internal  angle 
articulates  with  the  orbital  process  of  the  palate  lx)ne. 

The  fiasal  surface  (Fig.  76)  forms  the  lower  portion  of  the  outer  wall  of  the  nasal  fossa; 
it  exhibits  a  large  irregular  opening,  the  orifice  of  the  maxillary  sifius.  Alx)ve  this  orifice  there 
are  usually  fossa?  and  depressions  which  close  in  the  incomplete  maxillary  cells  of  the  ethmoid 
bone.  Only  a  small  part  of  the  anterior  [)ortion  of  the  nasal  surface  is  exposed  in  the  lateral 
nasal  wall,  the  entire  roughened  posterior  portion  of  this  surface  being  concealed  by  other  bones, 
namely  the  palate  bone,  the  inferior  turbinated  lx)ne,  and  the  uncinate  process  of  the  ethmoid 
(Fig.  81),  which  considerably  diminish  the  size  of  the  orifice  of  the  maxillary  sinus  (see  also 
j)age  69).  Between  the  orifice  of  the  sinus  and  the  frontal  process  there  is  a  deep  groove,  the 
lachrymal  groove  (Fig.  90),  which  is  converted  into  the  nasolcKhrymal  canul  by  the  lachrj-mal 
lx)ne  and  the  lachr}Tnal  process  of  the  inferior  turbinated  lx)ne  (see  page  64).  The  transition 
of  the  nasal  surface  to  the  frontal  i)rocess  is  indicated  by  a  rough  ridge,  the  conchal  crest  (Fig. 
76),  for  the  attachment  of  the  anterior  portion  of  the  inferior  turbinated  bone  (coticlia  nasalis 
inferior)  (see  also  page  64). 

The  upper  extremity  of  the  frontal  process  articulates  with  the  nasal  portion  of  the  frontal 
bone  by  the  frontomaxillary  suture;  its  inner  margin  is  in  contact  with  the  nasal  tone  by  the 
nasoniaxillar\'  suture,  and  its  outer  or  lachr}'mal  torder  is  opi>osed  to  the  lachrymal  bone  along 
the  lachr\Tnomaxillar}'  suture  (Figs.  37  and  2>^).  It  narrows  as  it  passes  upward  and  presents 
an  external  surface,  forming  the  lateral  portion  of  the  lx)ny  nose,  and  an  internal  surface,  directed 
toward  the  nasal  cavity.  This  internal  surface  is  separated  from  the  nasal  surface  of  the  body 
of  the  tone  by  the  conchal  crest,  and  parallel  to  this  structure  is  a  less  prominent  ridge,  the 
ethnwidal  crest,  for  articulation  with  the  anterior  i)ortion  of  the  middle  concha  of  the  ethmoid 
tone. 

The  external  surface  of  the  frontal  process  presents  the  lachrymal  grooi^e,  which,  together 
with  the  similarly  named  groove  of  the  adjacent  lachrymal  tone,  forms  a  depression  for  the 
accommodation  of  the  lachr}Tnal  sac.  The  sharp  anlcrior  torder  of  this  fossii  is  called  the 
anterior  lachrymal  crest  (Figs.  77  and  95).  The  frontal  process  also  forms  the  largest  j)art  of 
the  lateral  toundary  of  the  apertura  piriformis. 

The  zygomatic  process  (Fig.  77)  is  broad,  short,  and  three-sided,  and  terminates  in  a  rough 
articular  surface  for  the  body  of  the  zygomatic  tone  (zygomaticomaxillary  suture).  The  maxil- 
lary sinus  extends  into  the  base  of  the  process. 

*  These  lead  into  small  canals,  the  alveolar  canals,  which  contain  the  ncr\es  and  vessels  for  the  molar  teeth  and 
terminate  in  the  posterior  alveoli,  while  the  alveolar  canals  for  the  canine  and  incisor  teeth  proceed  from  the  floor  of  the 
infraorbital  canal  and  nin  within  the  thin  anterior  wall  of  the  body  of  the  maxilla. 
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Fig.  78. — The  left  lachtymal  bone  seen  from  its  median  surface  (i). 

Fig.  79. — The  lower  half  of  the  facial  portion  of  the  skull  which  has  been  divided  horizontally,  seen 

from  above  (}). 
Fig.  80. — The  right  maxilla  and  palate  bone,  seen  from  the  inner  surface  (|). 

Fig.  81. — The  right  maxilla,  palate  bone,  inferior  turbinated  bone  and  part  of  the  ethmoid,  seen  from  the 

inner  surface  (|). 
Fig.  82. — The  inferior  turbinated  bone  seen  from  its  lateral  surface  (|). 

In  Figs.  79  and  81  the  maxilla  is  colored  yellow,  the  sphenoid  green,  the  palate  bone  blue,  and  the  ethmoid 
orange. 


The  zygomatic  process  forms  the  lower  portion  of  the  outer  margin  of  the  inferior  orbital  (sphenomaxillary')  fissure, 
and  is  continued  as  a  flat  process,  the  orbital  plate,  upon  the  orbital  surface  of  the  body  of  the  bone  in  such  a  manner 
that  it  forms  the  fl(X)r  of  the  original  infraorbital  groove.  In  young  subjects  this  orbital  plate  is  always  separated  from 
the  other  bones  by  the  infraorhital  sidnre,  which  is  also  frequently  observable  in  the  adult  skull. 

The  alveolar  process  is  convex  externally,  concave  internally,  and  contains  eight  of  the  six- 
teen upper  teeth.  It  is  directly  continuous  with  the  lower  surface  of  the  body  of  the  bone,  is  sepa- 
rated from  the  frontal  process  by  the  nasal  notch  (Fig.  77),  and  forms  the  inferior  and  a  portion 
of  the  lateral  boundarj'  of  the  apertura  piriformis.  Both  alveolar  processes  are  in  contact  in  the 
median  line  in  the  intcrmaxillar\'  suture,  and  their  superior  margins  form  the  anterior  extremity 
of  the  nasal  crest  and  the  anterior  nasal  spine.  The  free  inferior  margin  of  the  process,  the 
limbiis  alveolaris,  contains  the  sockets  (alveoli)  for  the  roots  of  the  teeth,  and  these  are  separated 
from  each  other  by  the  interalveolar  septa.  The  roots  of  the  front  teeth  particularly  cause  the 
walls  of  the  alveoU  to  project  externally  and  in  this  manner  produce  the  juga  alveolaria  (Fig.  77). 

The  apices  of  the  posterior  alveoli  arc  situated  immediately  beneath  the  maxillary  sinus 
and  are  separated  from  it  only  by  thin  layers  of  bone  (Fig.  98),  and  at  the  summit  of  everj^  alveolus 
is  the  orifice  of  an  alveolar  canal  (see  page  67).  Posteriorly  the  alveolar  process  is  directly 
continuous  with  the  tuberosity,  anteriorly  with  the  palatine  process. 

The  palatine  processes  (Figs.  79  and  100)  of  the  two  maxillaj  articulate  in  the  median  line 
in  the  anterior  portion  of  the  middle  palatine  suture  (Figs.  41  and  42)  and  form  the  largest  portion 
of  the  hard  palate.  Each  presents  a  slightly  concave,  relatively  smooth  nasal  surface,  which 
forms  the  floor  of  the  nasal  fossa,  and  a  markedly  concave,  extremely  rough  palatine  surface, 
which  is  directly  continuous  externally  with  the  alveolar  process.  In  the  median  line  immediately 
behind  the  junction  of  the  two  alveolar  processes  each  palatine  process  exhibits  upon  its  p)alatine 
surface  an  iticisive  notch,  and  the  corresponding  notches  of  the  two  bones  form  the  inferior 
opening  of  the  iticisive  joramcn  (Fig.  100),  which  has  two  orifices  into  the  nasal  fossae,  one  on 
either  side  of  the  lx)ny  nasal  septum  (Fig.  78).  The  palatine  surface  (Fig.  100)  also  possesses 
rough  longitudinal  ridges  and  grooves,  the  palatine  spines  and  grooves^  the  latter  accommodating 
the  vessels  and  nerves  of  the  hard  palate. 

U[)on  the  nasal  surface  of  the  palatine  processes  the  thickened  and  rolled  up  margins  of 
the  two  bones  unite  in  the  median  suture  to  form  the  nasal  crest  (Fig.  79),  into  which  is  inserted 
the  inferior  margin  of  the  vomer.  To  either  side  of  the  anterior  extremity  of  this  crest  is  situated 
one  of  the  nasal  orifices  of  the  incisive  canal. 


Transverse  palatine  suture 
I'll,  pterygoid  Pterygoid  process 

Ext.  pterygoid  plate      plate 


Fig.  SI. 
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Fig.  78. — ^The  left  lachrymal  bone  seen  from  its  median  surface  (J). 

Fig.  79. — ^The  lower  half  of  the  facial  portion  of  the  skull  which  has  been  divided  horizontally,  seen 

from  above  (|). 
Fig.  80. — ^The  right  maxilla  and  palate  bone,  seen  from  the  inner  surfaced). 
Fig.  81. — ^The  right  maxilla,  palate  bone,  inferior  turbinated  bone  and  part  of  the  ethmoid,  seen  from  the 

inner  surface  {\). 
Fig.  82. — The  inferior  turbinated  bone  seen  from  its  lateral  surface  (|). 

In  Figs.  79  and  81  the  maxilla  is  colored  yellow,  the  sphenoid  green,  the  p)alatc  bone  blue,  and  the  ethmoid 
orange. 


The  zygomatic  process  forms  the  lower  portion  of  the  outer  margin  of  the  inferior  orbital  (sphenomaxillary-)  fissure, 
and  is  continued  as  a  flat  process,  the  orbital  plate,  upon  the  orbital  surface  of  the  body  of  the  bone  in  such  a  manner 
that  it  forms  the  floor  of  the  original  infraorbital  groove.  In  young  subjects  this  orbital  plate  is  alwa>'s  separated  from 
the  other  bones  by  the  infraorbital  sidurCy  which  is  also  frequently  observable  in  the  adult  skull. 

The  alveolar  process  is  convex  externally,  concave  internally,  and  contains  eight  of  the  six- 
teen upper  teeth.  It  is  directly  continuous  with  the  lower  surface  of  the  body  of  the  bone,  is  sepa- 
rated from  the  frontal  process  by  the  nasal  notch  (Fig.  77),  and  forms  the  inferior  and  a  portion 
of  the  lateral  boundar}'  of  the  apertura  piriformis.  Both  alveolar  processes  are  in  contact  in  the 
median  line  in  the  intermaxillar}-  suture,  and  their  superior  margins  form  the  anterior  extremity 
of  the  nasal  crest  and  the  anterior  nasal  spin^.  The  free  inferior  margin  of  the  process,  the 
linibus  alveolaris,  contains  the  sockets  {alveoli)  for  the  roots  of  the  teeth,  and  these  are  separated 
from  each  other  by  the  interalveolar  septa.  The  roots  of  the  front  teeth  particularly  cause  the 
walls  of  the  alveoli  to  project  externally  and  in  this  manner  produce  the  juga  alveohria  (Fig.  77). 

The  apices  of  the  posterior  alveoli  are  situated  immediately  beneath  the  maxillary  sinus 
and  are  separated  from  it  only  by  thin  layers  of  lx)nc  (Fig.  98),  and  at  the  summit  of  ever>'  alveolus 
is  the  orifice  of  an  alveolar  canal  (see  page  67).  Posteriorly  the  alveolar  process  is  directly 
continuous  with  the  tuberosity,  anteriorly  with  the  palatine  process. 

The  palatine  processes  (Figs.  79  and  100)  of  the  two  maxillae  articulate  in  the  median  line 
in  the  anterior  jx)rtion  of  the  middle  palatine  suture  (Figs.  41  and  42)  and  form  the  largest  portion 
of  the  hard  palate.  Each  presents  a  slightly  concave,  relatively  smooth  nasal  surface,  which 
forms  the  flexor  of  the  nasal  fossa,  and  a  markedly  concave,  extremely  rough  palatine  surface, 
which  is  directly  continuous  externally  with  the  alveolar  process.  In  the  median  line  immediately 
behind  the  junction  of  the  two  alveolar  processes  each  palatine  process  exhibits  upon  its  palatine 
surface  an  incisive  nolch^  and  the  corresponding  notches  of  the  two  bones  fonn  the  inferior 
opening  of  the  imisive  foramen  (Fig.  100),  which  has  two  orifices  into  the  nasal  fossae,  one  on 
either  side  of  the  bony  nasal  septum  (Fig.  78).  The  palatine  surface  (Fig.  100)  also  possesses 
rough  longitudinal  ridges  and  grooves,  the  palatine  spines  and  grooves,  the  latter  accommodating 
the  vessels  and  nerves  of  the  hard  palate. 

Upon  tlie  nasal  surface  of  the  palatine  processes  the  thickened  and  roUed  up  margins  of 
the  two  tones  unite  in  the  median  suture  to  form  the  fiasal  crest  (Fig.  79),  into  which  is  inserted 
the  inferior  margin  of  the  vomer.  To  either  side  of  the  anterior  extremity  of  this  crest  is  situated 
one  of  the  nasal  orifices  of  the  incisive  canal. 


Transverse  palatine  suture 
Int.  pterygoid  Pterygoid  process 

Ext.  pterygoid  plate      plate  j  ; 


Fig.  81. 


THE  BONES  OF  THE  SKULL.  OQ 

In  the  skull  of  the  new-bom  and  of  the  child  the  hard  palate  always  shows  an  incisive 
suiure,  which  is  also  frequently  observed  even  in  adult  life  (Fig.  loo). 

In  the  fetus  both  the  incisor  teeth  and  their  alveoli  arc  situated  in  a  special  bone,  the  intermaxillary  bone  or  os  inci- 
sH'unif  which  also  forms  the  anterior  portion  of  the  hard  palate.  Although  the  portion  of  the  incisive  suture  indicating 
the  boundary'  between  the  intermaxillary'  bone  and  the  alveolar  process  usually  disappears  before  birth,  the  incisive  suture 
upon  the  hani  palate  is  maintained  for  a  considerably  longer  time. 

The  upper  jaw  is  formed  in  membrane  toward  the  end  of  the  second  fetal  month,  from  four  or  five  centers  of  ossi- 
fication, two  of  which  form  the  intermaxillary  bone  and  remain  independent  longer  than  the  others,  which  usually  \mite 
as  eariy  as  the  fourth  month  of  fetal  life.  The  infraorbital  suture  is  another  indication  of  the  complex  origin  of  the 
maxilla.  The  upper  jaw  of  the  new-bom  is  considerably  flatter  than  the  fully  developed  bone,  and  the  alveolar 
process  is  entirely  wanting,  first  appearing  with  the  development  of  the  teeth  and  not  being  completely  formed  until  a 
considerably  later  period.     The  upper  jaw  contains  a  maxillary  sinus  even  during  fetal  life. 

THE  PALATE  BONE. 

The  palate  bone  (Figs.  83  to  85)  is  a  flat  paired  bone,  very  thin  in  certain  places,  which  is 
applied  to  the  posterior  portion  of  the  maxilla  and  also  articulates  with  the  sphenoid  (body 
and  pter}'goid  processes)  and  with  the  inferior  turbinated  bones.  It  consists  of  two  rectangular 
bony  plates  placed  at  right  angles  to  each  other,  one,  the  horizontal  plate,  being  in  the  horizontal, 
and  the  other,  the  perpendicular  plate,  in  the  sagittal  plane.  The  palate  bone  also  possesses 
three  processes. 

The  horizontal  plates  of  the  two  palate  bones  form  the  posterior  portion  of  the  hard  palate 
(Figs.  41,  42,  and  100).  They  articulate  with  each  other  in  the  posterior  portion  of  the  middle 
palatine  suture,  and  with  the  palatine  processes  of  the  maxilla  in  the  transverse  palatine  suture. 
At  the  pK)sterior  extremity  of  the  median  suture  the  two  palate  bones  together  form  the  posterior 
nasal  spin€  (Figs.  83  and  100),  as  well  as  the  posterior  portion  of  the  ^lasal  crest  upon  the  nasal 
surface  of  the  hard  palate  (Fig.  78),  and  their  posterior  margins  form  the  lower  boundary  of 
the  choanae  (Figs.  41  and  42).  The  rough  palatine  surface  of  the  horizontal  j^latc  (Fig.  100), 
like  the  similar  surface  of  the  palatine  process  of  the  maxilla,  exhibits  palatine  spines  and  grooves, 
and  also  presents,  near  the  postcro-extemal  angle,  the  greater  palatine  joramen,  one  of  the 
orifices  of  the  pterygopalatine  canul.  The  nasal  surface  (Fig.  yg),  however,  is  smooth  and 
distinctly  concave,  like  the  corresponding  surface  of  the  palatine  process  of  the  maxilla. 

The  perpendicular  plate  of  the  palate  bone  is  narrower  and  thinner,  but  longer  than  the 
horizontal  one.  Its  maxillary  surface  (Fig.  84)  is  aj^plicd  to  the  rough  surface  of  the  posterior 
portion  of  the  nasal  surface  of  the  maxilla  and  also  partly  lies  in  front  of  and  j^artly  closes  the 
orifice  of  the  maxillar\'  sinus.  Its  internal  or  nasal  surjace  (Fig.  85)  forms  the  posterior  portion 
of  the  lateral  nasal  wall  (Figs.  loi  and  102),  and  i)rcsents  two  horizontal  parallel  ridges,  a  distinct 
inferior  one,  the  conchal  crest  (Fig.  85),  for  the  attachment  of  the  inferior  turbinated  bone  (Figs. 
loi  and  102),  and  a  less  j)ronounced  superior  one,  the  ethmoidal  crest  (Fii^.  84),  for  the  middle 
turbinated  bone.  At  the  jjostcrior  border  of  the  pcrj^endicular  plate  there  is  a  groove,  the 
pterygopalatine  groove  (Fig.  84),  which,  with  the  similarly  named  grooves  of  the  maxilla  (see 
Fig.  76)  and  of  the  pterygoid  process  of  the  sphenoid  bone  (see  Fig.  53),  forms  the  pterygopala- 
tine canalj  whose  inferior  extremity  is  the  previously  mentioned  greater  palatine  joramen.  In 
its  vicinity  are  also  the  orifices  of  several  smaller  lateral  ramifications,  the  palatine  canals,  most 
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Fig.  83. — The  right  palate  bone  seen  from  l^ehind  (|). 

Fig.  84. — The  right  palate  hone  seen  from  the  outer  surface  (\), 

Fig.  85. — The  right  palate  lx)ne  seen  from  the  inner  surface  (|). 

*  =  surface  which  complt-tcs  the  pton'goid  fossa. 

Fig.  86. — The  left  nasal  bone  seen  from  the  outer  surface  (|). 
Fig.  87. — The  left  nasal  bone  seen  from  its  inner  surface  (|). 
Fig.  88. — The  right  malar  l)one  seen  from  the  outer  surface  (■}-). 
Fig.  89. — The  right  malar  bone  st*en  from  the  temporal  surface  (|). 


of  which  perforate  the  pyramidal  process  and  eml  on  the  hard  palate  as  the  lesser  palatine 
joramina. 

Of  the  three  i)rcKesscs  of  the  j)alate  lx)ne,  the  pyramidal  process  or  tuberosity  passes  back- 
ward from  the  junction  of  the  two  ])lates  of  the  lx)ne,  filling  in  the  pterygoid  notch  of  the  pter\'- 
goid  processes  of  the  sphenoid  lx)nc  and  completing  the  pterj'god  fossa. 

The  other  two  i)roccsses,  llie  orbital  and  the  sphenoidal  processes,  are  given  off  from  the  upper 
portion  of  the  perj^endicular  plate  alx)ve  tlie  ethmoidal  crest,  and  are  separated  from  one  another 
by  a  deep  notch,  the  sphenopalatine  notch  (Figs.  84  antl  85).  The  inferior  surface  of  the  body 
of  the  sphenoid  lx)ne  converts  this  notch  into  the  sphenopalatine  joramen  (Fig.  102),  an  im{X)rtant 
communication  Ix-tween  the  ])ter)'gopalalinc  (spheno:v.a\illary)  fossa  and  the  nasal  cavity, 
which  gives  pa.ssage  to  vessels  and  nerves  (see  ])age  78). 

The  orbital  process  (Figs.  83,  8',,  and  96)  is  the  anterior  and  larger  of  the  two  processes, 
and  is  directed  outward.  Its  u])])er  surface  forms  the  most  posterior  portion  of  the  floor  of 
the  orbit,  articulating  with  the  hrviina  papyracea  by  the  palatoethmoidal  suture  and  with  the 
orbital  ix)rtion  of  the  maxilla  by  the  palatomaxillar)-  suture.  Its  anterior  surface  is  closely 
applied  to  the  maxilla,  while  the  internal  one  has  an  irregular  lx)undar>'  and  articulates  with 
the  ethmoid  labyrinth,  where  it  assists  in  closing  in  some  of  the  ethmoidal  cells,  the  palatine 
cells.  The  orbital  process  is  also  in  contact  with  the  external  surface  of  the  body  of  the  sphenoid 
bone  by  the  sphenoorbital  suture,  and  forms  the  posterior  portion  of  the  inner  margin  of  the 
inferior  orbital  (s]>henomaxillary )  fissure. 

The  thin  posterior  sphenoidal  process  (Figs.  83,  85,  and  loi),  directed  internally,  is  applied 
to  the  ala  vomeris,  to  the  inferior  surface  of  the  Ixxly  of  the  sphenoid  bone,  and  to  the  sphenoidal 
conchx  (sphenoidal  turbinated  bones),  and  also  partly  closes  the  orifice  of  the  sphenoidal  sinus. 

The  pa  laic  iMim-  i«;  formed  in  menihraiu*  in  I  In-  thinl  fetal  month  and  is  already  ossified  at  about  the  middle  of 
the  fetal  life,  hut  liki-  the  upper  jaw  it  i^  rather  short  in  the  ne\v-l)orn. 

The  «>rl)ital  surf.i«  e  nf  the  orbital  process  is  som«*iinies  unusually  large,  and  the  width  of  the  perpendicular  plate 
is  subject  to  great  individual  variatit^n. 

THE  ZYGOMATIC  BONE. 

The  zyi^omatic  or  malar  lK)nes  {Vigs,  88  and  8q)  are  three -sitled,  flat,  strong  bones  which 
form  the  jjrominencc  of  the  cheek.  They  articulate  with  the  frontal,  sphenoid,  and  maxillary 
Ixjnes  (Fii^s.  37  and  38),  and  also  with  the  temporal  Ixme  by  means  of  the  zygoma  which  bridges 
over  the  tem])oral  fossa  (Fi.^s.  30  and  40)  (the  sutures  are  described  ujx^n  pages  37  and  80). 
The  small  orbital  ]late,  j. laced  at  right  angles  to  the  malar  surface,  assists  in  the  formation  of 
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the  orbit.  The  malar  bone  j^resenls  three  surfaces,  the  facial  or  malar  siirjacc^  the  posterior 
or  temporal  siirjacey  and  the  orbital  surjacc  formed  by  the  ui)per  surface  of  the  orbital  ])late. 

The  orbital  surjacc  is  sliji;htly  concave  and  its  anterior  lx)rder  forms  part  of  the  infraorbital 
margin  (Fig.  95).  It  articulates  with  the  orbital  surface  of  the  greater  wing  of  the  sphenoid 
lx)ne,  is  usually  sei)arate(l  from  the  orbital  surface  of  the  maxilla  by  the  inferior  orbital  (spheno- 
maxiUar}')  fissure,  and  forms  a  i)ortion  of  the  floor  and  of  the  outer  wall  of  the  orbit. 
Upon  this  surface  is  the  zygomaticoorbital  joramcn  (;Fig.  88),  leading  into  a  branching  canal, 
whose  external  orifices  are  the  zygomaticotemporal  and  zygomaticojadal  joramiua,  although 
frequently  these  two  canals  are  entirely  indei)endent  of  each  other,  in  which  case  there  are  two 
zygomaticoorbital  foramina  iVi<:,  88). 

The  quadrilateral  malar  plate  possesses  a  convex  malar  surface  and  a  slightly  concave 
temjwral  surface.  It  articulates  by  nu-ans  of  its  anterior  rough  margin  with  the  zygomatic 
process  of  the  maxilla,  and  in  common  with  iht-  orbital  ])late  it  gives  olT  the  jroutosplieuoidal 
process  (Figs.  88  and  8()),  v.hich  ])asses  upward,  forming  the  outer  margin  of  the  orbit,  and 
articulates  with  the  zygomatic  process  of  the  frontal  lx)ne  an  1  the  zygomatic  Ix^rder  of  the  greater 
wing  of  the  sj)henoid  lx)ne.  The  temporal  p;\^cess  passes  j)osteriorly  to  form  the  zygoma  by 
articulating  with  the  zygomatic  ])rocess  of  the  te^^nnoral  lx)ne  (Figs.  39  and  40.  The  sutures 
between  the  zygomatic  and  the  adjacent  ])ones  have  l)een  previously  noted  (page  37),  and  will 
be  reviewed  in  another  jjlace  C])age  80).  The  malar  surface  shows  the  zygomaticojacial  joramcn 
(Fig.  89);  the  tem]>oral  surface,  the  zygomaticotem poral  joramcn  (Fig.  88). 

The  zyg<.)m;itiL-  Umv  is  fomu'il  in  Tiinnbraiu-  and  commi-n<  rs  lo  (lovclop  atx>ut  thi*  !x*ji;inning  of  ihe  third  felal  month 
from  two  st'paral*'  crnters  of  ossitualion.  In  ran*  instanrrs  the  two  portions  of  the  l^me  are  separated  even  in  adult 
life  by  a  suture  \\hi<  h  may  Ix-  seen  at  alxmi  tlie  middle  tif  the  bone.  Since  the  Ixme  is  gradually  pushed  outward  during 
its  development  and  during  the  growth  of  the  indivi<kial.  it  happens  that  in  one-half  t)f  th«'  spe(  iniens  the  orbital  surface 
no  l*»nger  forms  <»ne  of  the  Ixmndaries  «if  the  inferior  (orbital  (sphenomaxillar>)  fissure. 

THE  MANDIBLE. 

The  mandible  (Fip^s.  90  to  9,^)  is  a  single  Ixine,  and  is  the  only  l)one  of  the  skull  which  is 
connected  to  the  remaining  lH)nes  by  a  joint  inslt-ad  of  by  sutures.  It  consists  of  two  main 
portions,  a  body  and  two  rami.  The  upper  end  of  each  ramus  is  composed  of  two  |)roce.sses, 
an  anterior  pointed  coronoid  process  anrl  a  j)Osieri()r  rounded  condyloid  process  (Fii^.  9:^),  the 
two  being  sepanitt^l  by  the  notch  oj  the  mandible  {sigmoid  notch).  Thr  body  of  the  mandible 
is  an  approximately  paralx)loid  Ijony  ])late  fror.i  tlu*  lio.sterior  extremilics  of  which  the  rami 
pass  vertically  upward.  Its  inferior  margin  is  termed  the  base  of  the  iv.andible;  the  superior 
margin  is  the  alveolar  portion,  anci  contains,  in  the  adult,  sixteen  dental  alveoli  for  the  lower 
teeth,  which  are  separated  from  each  cither  by  the  interalveolar  septa.  The  free  margin  of 
the  alveolar  im)cess  is  called  the  alveolar  border,  and  the  roots  of  the  teeth,  ])articularly  those 
of  the  front  ones,  expand  the  thin  lx)ny  mass  of  the  ])roceNS  and  produce  longitudinal  ridges 
upon  the  surface  of  the  Ixme,  the  alveolar  juga  (Fig.  ()0). 

The  middle  of  the  external  surface  of  the  Ixxly  of  the  mandible  exhibits  a  rough  ])rojection, 
the  mental  protuberance  (Fig.  90),  which  marks  the  union  of  the  orginally  sei)arate  halves  of 
the  bone  (Fig.  89),  and  to  either  side  of  this  ])rojection  and  toward  the  base  of  the  mandible 
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Fig.  90. — ^The  mandible  seen  from  in  front  (|). 

Fig.  91. — ^The  mandible  seen  from  the  outer  surface  (|). 

Fig.  92. — ^The  mandible  seen  from  below  (|). 

Fig.  93. — One-half  of  the  mandible  seen  from  the  inner  surface  (|). 

Fig.  94. — The  hyoid  bone  seen  from  in  front  and  above  (|). 


is  the  mental  tubercle.  Above  and  to  the  outer  side  of  the  mental  tubercle  is  situated  the  menial 
jorametif  giving  exit  to  the  vessels  and  nerve  of  the  same  name  and  forming  the  inferior  opening 
of  the  mandibtUar  {injerior  dental)  cafial^  which  traverses  the  greater  portion  of  the  body  of 
the  mandible.  There  is  also  to  be  observed  upon  the  outer  surface  of  the  body  a  smooth  ridge, 
the  oblique  line,  which  passes  downward  from  the  root  of  the  coronoid  process,  gradually  fades 
away,  and  finally  entirely  disappears  somewhat  to  the  outer  side  of  the  mental  foramen  (Figs. 
90  and  91). 

The  internal  surface  of  the  body  of  the  mandible  (Figs.  92  and  93)  exhibits,  to  cither  side 
of  the  median  line,  a  shallow  depression  which  is  known  as  the  digastric  fossa,  since  it  received 
the  insertion  of  the  anterior  belly  of  the  digastric  muscle,  and  above  this  there  is  a  short,  rough, 
irregular  prominence,  the  menial  spine,  which  is  usually  a  paired  structure  and  sometimes  also 
shows  a  further  transverse  subdivision;  it  gives  origin  to  the  geniohyoid  and  geniohyoglossus 
muscles.  To  the  outer  side  of  the  mental  spine  there  is  a  larger  shallow  depression  which  lodges 
the  sublingual  salivarj'  gland,  and  betwxen  the  sublingual  and  digastric  fossae  is  the  termination 
of  the  rough  mylohyoid  line,  which  passes  from  behind  forward  and  from  above  downward 
upon  the  inner  surface  of  the  body  of  the  mandible  and  gives  origin  to  the  mylohyoid  muscle. 

A  certain  distance  below  the  mylohyoid  line  there  is  a  groove  which  commences  at  the 
mandibular  joramen  (Figs.  92  and  93)  situated  upon  the  inner  surface  of  the  ramus,  and  gradu- 
ally disappears  as  it  passes  forward;  this  is  the  mylohyoid  groove  and  contains  the  vessels  and 
nerve  of  the  same  name.  Below  the  mylohyoid  line,  to  the  outer  side  of  the  depression  for 
the  sublingual  gland,  and  frequently  difficult  of  recognition,  there  is  a  much  shallower  depres- 
sion for  the  submaxillar}'  gland. 

Each  ramus  forms  almost  a  right  angle  with  the  body  of  the  bone,  and  is  both  broader  and 
thinner  than  the  body.  It  passes  upward,  broadens,  and  diridcs  into  two  processes,  an  anterior 
coronoid  and  a  posterior  condyloid  process,  which  arc  separated  by  the  notch  of  the  mandible 
(the  sigmoid  notch). 

The  ramus,  like  the  body  of  the  bone,  possesses  an  extcmal  surface  and  an  internal  surface, 
a  portion  of  the  latter  being  directed  toward  the  oral  cavity.  The  external  surface  (Fig.  96) 
is  roughened  al  the  angle,  forming  the  masseteric  tuberosity  for  the  insertion  of  the  massctcr 
muscle.  There  is  a  corresponding  rough  area  upon  the  inner  surface,  the  pterygoid  tuberosity, 
for  the  insertion  of  the  internal  pterygoid  muscle. 

At  alx)ut  the  middle  of  the  ramus  there  is  an  opening,  the  mandibular  {inferior  dental) 
foramen  (Fig.  93),  the  superior  opening  of  the  mandibular  {inferior  dental)  cafuil,^  which  passes 

*  The  mandibular  lanal  is  continued  within  the  bone  beyond  the  mental  foramen  almost  to  the  median  line  and 
gives  off  small  lateral  ramifications  which  lead  to  the  apices  of  the  alveoli. 
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obliquely  through  the  mandible  to  the  mental  foramen  and  transmits  the  inferior  dental  vessels 
and  nerve.  A  thin  tongue-shaped  bony  plate,  the  lingtUa^  overhangs  the  anterior  margin  of 
the  foramen. 

The  coranoid  process  is  flattened  from  side  to  side  and  terminates  in  a  more  or  less  sharp 
apex  which  gives  attachment  to  the  temporal  muscle.  In  the  prolongation  of  its  anterior  mar- 
gin runs  the  previously  described  oblicjue  line,  and  passing  from  its  base  to  the  region  of  the 
last  molar  tooth  is  a  ridge,  the  bticcifiator  crest  (Fig.  93),  for  the  origin  of  the  buccinator  muscle. 

The  condylaid  process  terminates  above  in  a  condyle,  whose  head  (Fig.  91)  is  separated 
from  the  base  of  the  process  by  a  constriction  known  as  the  neck  (Fig.  92).  The  articular  surface 
itself  is  ellipsoidal  and  its  longitudinal  axis  is  placed  almost  transversely,  although  directed 
somewhat  posteriorly,  so  that  the  condyloid  process,  in  contrast  to  the  coronoid,  is  compressed 
from  before  backward.  Upon  the  anterior  surface  of  the  neck  of  the  condyle  there  is  a  shallow 
pterygoid  depression^  which  receives  i)art  of  the  insertion  of  the  external  pterygoid  muscle. 

The  lower  jaw  is  formed  in  membrane  about  Meckel's  cartilage,  a  cartilage  of  the  visceral  skeleton  which  marks 
the  position  of  the  adult  mandible.  The  first  center  of  ossification  appears  in  the  second  fetal  month  upon  both  sides 
external  to  Meckel's  cartilage;  a  second  center  appears  above  the  first,  and  the  two  unite  in  such  a  manner  that  they 
form  a  groove  which  is  open  above  for  the  reception  of  the  teeth.  Even  at  birth  the  two  halves  of  the  mandible  are  usually 
separated  by  a  synchondrosis,  and  they  do  not  unite  until  the  first  year.  The  condyloid  process  is  preformed  in  cartilage 
and  is  developed  by  the  direct  transformation  of  the  cartilage  into  bone.  The  lower  jaw  of  the  new-bom  is  very  low, 
possesses  no  alveolar  portion,  and  the  ramus  is  still  but  poorly  developed  and  forms  a  very  obtuse  angle  with  the  body. 

THE  HYOID  BONE. 

The  hyoid  bone  (Fig.  94)  is  a  small  horseshoe-shaped  structure  situated  in  the  base  of  the 
tongue;  it  does  not  articulate  with  the  skull  but  is  connected  with  it  by  the  stylohyoid  ligament. 

It  consists  of  a  body,  from  either  side  of  which  proceed  the  greater  and  the  lesser  cornua. 
The  body  is  slightly  curved  horizontally,  the  anterior  surface  being  rough  and  slightly  convex, 
the  posterior  one  smooth  and  slightly  concave.  The  greater  cornua  are  long  and  thin  and  are 
connected  to  the  body  either  by  bony  tissue  or  by  cartilage,  more  rarely  by  fibrous  connective 
tissue  or  by  a  joint.  They  pass  horizontally  outward  from  the  body  of  the  bone,  and  are  directed 
backward  and  usually  slightly  upward,  their  ends  exhibiting  a  bulbous  thickening.  The  lesser 
cornua  are  frequently  cartilaginous,  and  arise  close  to  the  bases  of  the  greater  ones;  they  are 
directed  upward,  however,  and  also  outward  and  backward.  They  are  much  shorter  than  the 
greater  cornua  and  are  connected  with  the  styloid  process  of  the  temporal  bone  by  the  stylo- 
hyoid ligament.  The  nature  of  their  attachment  to  the  hyoid  bone  is  subject  to  considerable 
variation. 

The  hyoid  bone  is  preformed  in  cartilage  and  arises  chiefly  from  the  second  branchial  arch  (the  hyoid  arch),  the 
greater  cornua,  however,  representing  the  third  arch.  The  body  (two  centers)  and  the  greater  cornua  commence  to 
ossify  at  birth,  the  lesser  cornua  at  a  much  later  period.  Sometimes  the  lesser  cornua  extend  far  into  the  stylohyoid 
ligament  (sec  page  119)1  just  as  the  styloid  process  does,  the  two  bones  having  a  common  embryonic  origin. 

THE  ORBITAL  CAVITIES. 

Each  orbit  (Figs.  95  to  99)  is  a  quadrilateral  prismatic  space  having  the  shape  of  a  tall 
horizontal  pyramid,  the  apex  of  which  is  situated   posteriorly  in  the  region  of  the  optic 
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Fig.  95. — The  left  orbit  seen  from  in  front  (]). 

Fig.  96. — The  median  wall  of  the  left  orbit,  the  outer  wall  having  been  removed  (\). 

Fig.  97. — The  outer  wall  of  the  right  orbit,  the  median  one  having  been  removed  (|). 

In  all  tht'sc  figures  the  frontal  \xmo  is  violet;   the  ethmoid  orange;  the  lachrymal  pink;  the  sphenoid  green;   the 
nasal,  parietal,  and  zygomatic  bones  white;  and  the  palate  bone  blue 


foramen.  Its  base  is  a  quadrangle  with  rounded  corners,  and  forms  the  entrance  to  the  cavity 
(ad tins  orbitcc). 

The  four  walls  of  the  orbit  arc  designated  the  superior,  the  internal,  the  external,  and  the 
inferior.  Since  there  is  no  shaq;)  dividing-line  between  the  superior  and  internal  and  between 
the  internal  and  inferior  walls,  and  also  since  such  a  dividing-line  is  partly  absent  between  the 
external  and  superior  wall,  the  pyramidal  orbital  space  possesses  for  the  most  part  no  shaq) 
angles;  indeed,  posteriorly  the  i)yramid  has  practically  but  three  sides. 

Each  orbit  is  formed  by  seven  bones:  the  frontal,  the  sphenoid,  the  ethmoid,  the  lachrvinal, 
the  maxilla,  the  zygomatic,  and  the  palatine.  The  sutures  Ix'tween  these  bones  are  ficscribed  on 
pages  79  and  80.  The  upper  wall  or  the  roof  of  the  orbit  (Fig.  95)  is  formed  by  the  orbital 
portion  of  the  frontal  bone,  and  in  the  ])osterior  jx)rtion  also  by  the  lesser  wing  of  the  sphenoid 
bone.     It  is  horizontal,  smooth,  and  slightly  concave. 

The  inner  wall  (P^ig.  97)  is  formed  anteriorly  by  the  lachrjmal  bone  and  posteriorly  by 
the  lamina  j)apyracea  of  the  ethm.oid  tone  and  by  a  sm»all  portion  of  the  ala  par\'a  of  the  sphenoid 
(near  the  junction  of  the  inner  wall  with  the  roof).  Below  the  lamina  papyracea,  the  orbital 
surface  of  the  maxilla  extends  ui)ward  from  the  floor  ujx)n  the  inner  wall,  and  its  frontal  process 
also  forms  a  narrow  portion  of  the  inner  wall,  internal  to  the  lachrjonal  bone  and  immediately 
adjacent  to  the  internal  orbital  margin.  The  inner  wall  of  the  orbit  is  approximately  vertical 
and  its  anterior  portion  exhibits  the  fossa  for  the  lachrymal  sac. 

The  floor  of  the  orbit  (Fig.  iyc))  passes  quite  gradually  into  the  inner  wall,  and  its  posterior 
j)ortion  is  se])arated  from  the  largest  (jwslerior)  |)ortion  of  the  outer  wall  by  the  inferior  orbital 
fsphcnomaxillar}')  Assure.  Its  greatest  i)ortion  is  formed  by  the  orbital  surface  of  the  maxilla, 
only  a  small  posterior  j^orlion  being  forme<l  by  the  orbital  process  of  the  palate  bone.  In  the 
anterior  jjorlion  of  the  orbit  the  zygomatic  bone  also  forms  a  narrow  strip  of  the  floor,  but  the 
extent  to  which  it  takes  part  is  subject  to  considerable  variation  (see  page  71).  The  inferior 
orbital  wall  is  quite  smooth  an !  is  almost  exactly  horizontal  (slightly  inclined  outward,  forward, 
and  downward). 

The  outer  wall  of  the  orbit  (Fig.  97)  is  the  most  isolated  of  all,  since  the  two  orbital  fissures 
se})arate  fro^ii  it  the  rer.iaining  walls  in  the  ]X)sterior  i)()rtion  of  the  orbit.  The  inferior  orbital 
(sphenomaxillary)  fissure  se})arates  more  than  half  of  the  length  of  the  outer  wall  from  the  floor, 
and  one-third  of  it;^  extent  is  sei)arate.l  from  the  roof  by  the  superior  orbital  (sphenoidal)  fissure. 
Jl  is  praclirally  fonr.ed  by  two  lx)nes,  the  orbital  surface  of  the  greater  wing  of  the  sphenoid 
bone  fonlribiil;n.i(  the  posterior  :  ortion,  and  the  orbital  surface  of  the  zygomatic  tone  the  anterior 
l)orti()n.  The  latter  })ortion,  however,  also  contains  a  ])art  of  the  orbital  portion  of  the  frontal 
tone,  which  extends  downwar  1  more  or  less  from  the  roof.     The  outer  wall  of  the  orbit  is  slightly 


Fig.  07. 


THE   BONES   OF   THE   SKULL.  75 

concave  and  is  not  exactly  vertical,  but  directed  somewhat  from  above  downward  and  from 
without  inward. 

The  margins  of  the  orbit  are  known  as  the  sui)raorbitaI  and  the  infraorbital.  They  are, 
of  course,  connected  at  their  extremities  bv  the  lateral  walls  of  the  orbit. 

The  su])raorbital  margin  (Fig.  96)  is  usually  shaqxT  than  the  inferior  one;  it  is  formed 
by  the  frontal  bone  (the  vertical  plate  and  the  zygomatic  j^rocess)  and  contains  one  shallow 
notch  or  two  deej)er  ones,  the  supraorbital  and  frontal  notrhrs  or  joramina  (Fig.  67),  which  trans- 
mit the  frontal  and  supraorbital  vessels  and  nerves.  The  frontal  bone  extends  lower  down 
internally  than  it  does  externally.  The  infraorbital  margin  (Fig.  99)  is  formed  internally  by 
the  maxilla,  and  externally  by  the  zygomatic  lx)ne,  these  Ixmes  extending  internally  and 
externally  as  far  as  the  frontal  lx)ne.  A  ])ortion  of  the  internal  margin  (Fig.  97  j  is  furnished 
by  the  anterior  lachr}'mal  crest  of  the  frontal  process  of  the  maxilla,  and  its  sin(X)thest  portion 
is  situated  above  this  crest.  The  external  margin  (Fig.  97)  is  fop.:eil  b\'  the  zygomatic  bone, 
particularly  by  its  frontos])henoidal  process. 

The  followini'  foramina  and  fissures  lead  either  into  or  from  the  orbit: 

1.  The  optic  joramcn  (Fig.  96),  situated  in  the  root  of  the  lesser  wing  of  the  sphenoid  b(me, 
leads  from  the  cranial  cavity  to  the  ajx^x  of  the  orbit  and  transmits  the  optic  nerve  and  the 
ophthalmic  artery. 

2.  The  superior  orbital  (sjjhenoi.lal)  fissure  (Fig.  95),  between  the  greater  and  lesser  wing 
of  the  sphenoid,  also  leads  from  the  cranial  into  the  orbital  cavity  and  transmits  the  oi)hthahnic, 
oculomotor,  trochlear,  and  abducens  nerves  and  the  sui)erior  o])]uhalmic  vein.  This  fissure 
separates  the  outer  from  the  upj)er  wall  of  the  orbit.  Its  internal  j)ortion  is  wide;  its  external 
portion  is  narrow  and  closed  by  a  membrane. 

3.  The  i::jcrior  orbital  (sphenomaxillar))  fissure  (Fig.  95),  between  the  maxilla  and  the 
orbital  process  of  the  palate  bone  on  one  side  and  the  greater  wing  of  the  sphenoid  lx)ne  or  the 
greater  wing  and  the  zygomatic  bone  on  the  other,  leads  from  the  ])ter}'goi)alatine  (sphenomax- 
illary) fossa  into  the  orbital  cavity  and  transmits  the  infraorbital  vessels  and  nerve.  It  separates 
the  outer  wall  from  the  floor  of  the  orbit  and  is  larger  antero-externally  than  it  is  postero- 
intemally.  The  external  boundar}^  of  the  fissure  is  furnished  by  the  crista  orbilalis  of  the 
greater  wing  of  the  sphenoid  bone. 

4.  The  superior  opening  of  the  nasolachrymal  (nasal)  canal  (Fig.  99),  in  tlie  fossii  for  llie 
lachrxinal  sac;  this  canal  leads  from  the  orbital  into  the  nas:il  eavitv  and  transmits  the  naso- 
bLchrymal  (nasal)  duct. 

5.  The  anterior  ethmoidal  joramcn  (Figs.  95  and  96),  j)assing  from  the  orbital  to  the  cranial 
cavity  and  transmitting  the  anterior  ethmoidal  vessels  and  nasal  nerve. 

6.  The  posterior  ethmoidal  joramcn  (Figs.  95  and  96),  leading  into  the  nas;il  cavity  and 
transmitting  the  posterior  ethmoidal  vessels.  Both  this  and  the  i)re(*e(ling  foranier.  are  situated 
in  or  to  one  side  of  the  frontcxthmoidal  suture  in  the  inner  wall  of  the  orbit. 

7.  The  zygomaticoorbital  joramcn  or  joramina  (I-'ig.  97 ),  in  the  outer  wall  of  the  orbit,  i)ass 
through  the  malar  lx)ne  to  the  temporal  fossa  and  to  the  face,  and  transinil  the  nerves  and  vessels 
of  the  same  name  or  their  branches. 

8.  The  entrance  of  the  injraorbital  canal  (for  the  vessels  an  1  nerve  of  the  same  name). 
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Fig.    98. — A  frontal  section  through  the  anterior  part  of  the  skull,  showing  the  orbits,  the  nasal  fossa?, 

and  the  maxillary  sinuses  (^). 

Fig.    99. — The  floor  of  the  left  orbit  seen  from  above,  the  roof  having  been  removed  (\). 

Fig.  100. — The  maxilla,  palate  bone,  and  lower  ends  of  the  pterygoid  process  of  the  sphenoid,  seen  from 

the  oral  surface  (the  hard  palate)  (|). 


leading  to  the  infraorbital  foramen,  is  situated  in  the  floor  of  the  orbit.     It  commences  at 
the  inner  end  of  the  inferior  orbital  fissure  as  the  infraorbital  groove  (Fig.  99). 

9.  The  jronlal  and  supraorbital  foramina,  situated  in  the  supraorbital  margin. 

The  orbit  contains  the  following  depressions  or  fossse : 

1.  The  fossa  for  the  lachrymal  gland  (Fig.  69),  on  the  frontal  bone  beneath  the  outer 
portion  of  the  supraorbital  margin. 

2.  The  iroclUear  depression  (Fig.  68),  also  on  the  frontal  bone,  where  it  passes  into  the 
inner  wall  of  the  orbit,  for  the  attachment  of  the  pulley  of  the  superior  oblique  muscle. 

3.  The  fossa  for  the  lachrymal  sac  (Fig.  99),  situated  in  the  inner  waU  of  the  orbit  between 
the  anterior  lachrymal  crest  of  the  frontal  process  of  the  maxilla  and  the  posterior  lachrymal 
crest  of  the  lachrvmal  bone. 

The  only  groove  in  the  orbit  is  the  infraorbital  groove  (Fig.  98),  upon  the  orbital  surface 
of  the  body  of  the  maxilla. 

There  arc  several  projections  into  the  orbital  cavity.  These  are  the  anterior  and  posterior 
lachrymal  crests  which  form  the  fossa  for  the  lachrj-mal  sac,  and  a  bony  spine  upon  the  greater 
wing  of  the  sphenoid  bone  near  the  outer  margin  of  the  superior  orbital  fissure,  the  spine  for 
the  external  rectus  muscle  (Fig.  99).  The  frontal  bone  occasionally  presents  a  trochlear  spine 
alongside  of  the  trochlear  depression. 

The  orbital  walls  var>'  greatly  in  their  thickness.  The  thinnest  wall  is  the  inner  one,  both  in  the  region  of  the 
lamina  pap>Tacea  of  the  ethmoid  bone  and  also  in  that  of  the  lachrymal  bone,  the  latter  bone  even  being  sometimes 
defective.  The  roof  of  the  orbit  not  infrequently  contains  a  portion  of  the  frontal  sinus,  in  which  case  it  is  hollow. 
The  outer  wall  is  usually  the  thickest. 

THE  NASAL  CAVriY. 

The  bony  nasal  cavity  (Figs.  99,  loi,  and  102)  is  subdivided  into  two  symmetrical  nasal  fossae 
by  the  nasal  septum,  which  is  frequently  oblique  and  not  exactly  in  the  median  sagittal  plane. 
The  cavity  is  highest  just  behind  the  anterior  nares  and  gradually  becomes  lower  toward  the 
posterior  nares,  and  nine  of  the  bones  of  the  skull — the  nasal,  frontal,  ethmoid,  sphenoid,  maxilla, 
jxilatc,  inferior  turbinated,  lachr\'mal,  and  vomer — take  part  in  its  formation.  In  each  nasal 
fossa  there  may  be  recognized  a  roof,  a  floor,  an  internal  wall,  and  an  external  wall.  The  anterior 
opening  of  the  two  lx)ny  nasal  fossie  is  known  as  the  apertura  piriformis  (anterior  nares),  while 
the  ])OStcrior  o])cning  of  each  is  the  choana.  The  former  (Figs.  37  and  38)  is  bounded  by  the 
nasal  bones  and  by  the  frontal  pnKcsses  and  bodies  of  the  maxilla,  while  each  choana  (posterior 
nans)  (Figs.  41  and  42)  is  lx)unded  by  the  jmlate  bone,  the  internal  plate  of  the  pterygoid 
j)rocess,  and  the  body  of  the  sphenoid  bone.  The  roof  of  the  nasal  cavity  is  formed  anteriorly 
by  the  two  na.sal  tones  and  by  the  nasal  i)ortions  of  the  frontal  bones,  in  the  middle  by  the 
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cribriform  plate  of  the  ethmoid,  and  posteriorly  by  the  body  of  the  sphenoid.    It  is  curved  so  that 
its  anterior  and  posterior  portions  also  form,  so  to  speak,  an  anterior  and  a  posterior  wall. 

The  floor  of  the  nasal  fossa  (Fig.  79)  is  formed  by  the  upper  surface  of  the  hard  palate, 
composed  of  the  palatine  processes  of  the  maxilkc  and  the  horizontal  plates  of  the  palate  bones. 

The  internal  or  median  wall  is  smooth  and  of  simple  composition,  the  anterior  portion 
being  incomplete  in  the  bony  skeleton.  The  external  wall  is  extremely  complicated.  The 
median  wall  (Fig.  72)  is  the  nasal  septum,  the  antero-supcrior  portion  of  which  is  formed  by  the 
perpendicular  plate  of  the  ethmoid  bone,  the  postero- inferior  portion  by  the  vomer.  It  is 
attached  above  to  the  frontal  crest  of  the  frontal  bone,  below  to  the  nasal  crest  of  the  hard  palate, 
and  behind  and  above  to  the  sphenoidal  crest  and  rostrum. 

The  external  nasal  wall  (Figs.  loi  and  102)  exhibits  three  peculiar  foliate  prominences 
the  free  margins  of  which  are  rolled  up  upon  themselves;  these  are  the  turbinated  bones  or 
coiuluE  nasales. 

The  inferior  of  these  is  an  independent  bone,  the  concha  nasi  injcrior.  It  is  the  largest 
and  longest  of  the  turbinated  bones,  while  the  superior  is  the  smallest  and  shortest.  The  superior 
and  middle  turbinated  bones  are  processes  of  the  ethmoid  bone. 

The  outer  portion  of  each  nasal  fossii  is  divided  into  three  canals  by  the  three  turbinated 
bones:  the  superior  meatus,  between  the  superior  and  middle  turbinated  bones;  the  middle 
meatus,  between  the  middle  and  inferior  turbinated  bones;  and  the  inferior  fneatus,  between 
the  inferior  turbinated  bone  and  the  floor  of  the  nasal  fossa.  Above  the  superior  turbinated  bone 
in  the  suj)erior  meatus  is  situated  a  cleft-like  recess  known  as  the  sphenoethmoidal  recess. 

The  portion  of  the  nasal  fossa  situated  between  the  inner  margins  of  the  turbinated  bones 
and  the  nasal  septum  is  termed  the  common  meatus  oj  the  nose;  the  jxjsterior  portion  situated 
behind  the  posterior  extremities  of  the  turbinated  bodies  is  known  as  the  nasopharynx  or  naso- 
pharyngeal  meatus. 

The  external  nasal  wall  is  formed  by  the  following  bones:  the  ethmoid  (sujK^rior  posterior 
portion);  the  nasal  surface  of  the  frontal  i)rocess  of  the  maxilla  (sujxTior  anterior  portion) 
and  the  nasal  surface  of  the  Ixxly  of  the  tone  (inferior  anterior  ])()rtion);  the  vertical  plate  of 
the  palate  bone  ([X)sterior  inferior  i)ortion);  the  inferior  turbinated  ]x)ne  (inferior  middle 
pKJrtion);  and  the  inner  surface  of  the  lachrj-mal  bone  (quite  a  small  portion  in  the  anterior  part 
of  the  middle  meatus). 

In  addition  to  the  main  nasal  cavitv  there  is  a  series  of  accesson*  cavilit-s;  these  are  the 
air-containing  cavities  of  the  majority  of  the  cranial  lx)nes,  particularly  of  the  maxilla,  frontal, 
sphenoid,  and  ethmoid. 

There  is  a  large  number  of  openin<<s  leading  into  the  nasal  cavity. 

(a)  The  foramina  of  the  cribriform  plate  of  the  ethmoid  lx)ne  in  the  roof  of  the  nasiil  cavity, 
transmitting  the  olfactorj'  nerves  and  the  anterior  ethmoidal  vessels  and  nerves. 

(6)  The  superior  orifice  of  the  incisive  canal  (Fig.  79),  on  either  side  of  the  nasal  crest  in 
the  floor  of  the  nasal  cavity,  which  transmits  the  terminations  of  the  anterior  i)alatine  vessels 
and  nerve. 

(c)  The  inferior  orifice  of  the  nasolachrv'mal  canal  in  the  inferior  meatus,  which  contains 
the  nasolachrymal  duct. 
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Fig.  ioi. — View  of  the  lateral  wall  of  the  right  nasal  fossa,  the  nasal  septum  ha\ing  been  removed  (f). 

Fig.  102. — View  of  the  lateral  wall  of  the  right  nasal  fossa,  the  middle  turbinated  bone  having  been 

removed  (^). 
In   those  figurc-s   the    ifruntul  Iwne    is  violet,  Ihc  lachrymal  pink,  the  ethmoid  orange,  the  maxilla    yellow,  the 
{lalatinc  blue,  the  sphenoid  green,  ami  the  other  bones  white. 

Fig.  103. — The  left  pterygopalatine  fossa  seen  from  the  side,  after  the  removal  of  the  zygomatic  bone  (^). 

The  maxilla  is  yellow,  the  {Kilate  Ixme  blue,  the  sphentud  green,  and  the  zygomatic  and  tcmpund  bones  white. 


{(I)  The  liialus  scmilun<iris  (Fig.  loi),  in  the  middle  meatus  in  the  region  of  the  infundib- 
ulum,  which  leads  to  the  orifice  of  the  frontal  sinus  (Fig.  102)  and  to  the  openings  of  the  anterior 
ethmoidal  cells;  the  middle  meatus  also  contains  the  orifice  of  the  maxillarv  sinus. 

{c)  The  openings  of  the  middle  and  |X)Sterior  ethmoidal  cells  in  the  superior  meatus. 

(/)  The  ui)i)er  and  {)ostcrior  portion  of  the  nasal  cavity  contains  the  sphenoethmoidal 
recess,  the  orifice  of  the  sphenoidal  sinus  (Fig.  102),  the  small  posterior  ethmoidal  foramen 
(leading  into  the  orbital  cavity  and  transmitting  the  vessels  of  the  same  name),  and  the  sphcno- 
palalinc  joramen  (Fig.  102),  which  accommwlates  the  ganglion  and  vessels  of  the  same  name 
and  communicates  with  the  pterygopalatine  (si)henomaxillary)  fossa. 

THE  ROOF  OF  THE  ORAL  CAVITY,  THE  HARD  PALATE. 

The  roof  of  the  oral  cavity  (Fig.  100)  is  formed  by  the  hard  palate.  It  is  a  markedly  concave 
elliptical  lx)ny  {)late,  c()m])()sc^l  of  the  palatine  i)r(K'esses  of  tlie  maxillae  and  of  the  horizontal 
jx)rtions  and  of  part  of  the  i)yramidal  i)roccsses  or  tuberosities  of  the  palate  bones.  It  presents 
in  the  median  line  the  median  ])alatine  suture,  ui)on  which  a  lx)ny  swelling,  the  torus  palaiimis, 
is  occasionally  observed;  it  also  contains  the  transverse  j)alatine  suture  and  sometimes  the 
remains  of  the  incisive  suture.  Al  the  anterior  extremitv  of  the  median  suture  is  situated  the 
single  incisive  foramen,  by  which  the  Ixmy  oral  cavity  communicates  with  both  lx)ny  nasal 
fossie;  ])()sleriorIy  in  the  horizontal  plate  of  each  i)alate  Ixme  is  the  greater  palatine  foramen, 
and  the  j)yramidal  prcKess  contains  the  lesser  ])alatine  foramina  (inconstant).  All  these  foramina 
are  the  orifices  of  the  pter\goi)alatine  canal. 

THE  PTERYGOPALATINE  FOSSA. 

The  pterygopalatine  or  sphenomaxillary  fossa  (Fig.  103)  lies  between  the  anterior  surface 
of  the  i>teryg()id  j)r(Kess  of  the  si)henoid  l)one,  the  peq)endicular  j)ortion  of  the  palate  bone,  and 
the  ]K)steri()r  extremity  of  the  maxilla.  It  is  funnel-shai>ed  and  is  continued  directly  downwanl 
into  the  i)ter}'gopalaiine  canal,  which  is  bounded  by  the  same  three  bones.  It  opens  out  supe- 
riorlv  into  the  inferior  orbital  (si)hen()maxillar\')  fissure  which  communicates  with  the  orbit 
and  externally  the  i)leryg()maxillary  fissure  connects  the  pter\*goj)alatinc  with  the  infratem- 
y)()ral  fossii. 

()])ening  into  the  pterygopalatine  fossa  are  the  joramen  rotundum,  by  which  it  communicates 
willi  the  cranial  cavity,  tlie  pterygoid  canal,  which  passes  horizontally  backward  in  the  root  of 
the  i)ter>'goid  process,  and  the  sphenopalatine  joramen,  leading  into  the  nasal  cavity.  The 
fossa  contains  the  sj^henoj^alatine  ganglion  of  the  maxillary  nerve  as  well  as  arteries  and  veins. 


Superior  turbinated  bone 

Parietal  bone 


-Haniular  process 
Elfimoidat  process  of  inferior  turbinated  bone 
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The  pten-gopalatine  canal,  proceeding  from  the  pterygopalatine  fossa,  is  formed  by  the  union 
of  the  pten'gopalatine  gr(X)ves  of  the  pten'goid  process  and  of  the  pahite  bone  and  maxillary 
bone;  it  gives  off  fine  canaliculi  which  pass  to  the  nasal  cavity,  and  finally  subdivides  into  a 
number  of  canals  which  terminate  in  the  palatine  foramina. 

THE  INFRATEMPORAL  FOSSA. 

The  injratcmporal  {zygomatic)  jossa  (Fig.  103)  has  only  a  ])arlial  bony  Ijoundary,  and  is 
directly  continuous  above  with  the  temporal  fossa  at  the  infratemporal  crest  of  the  i^realer  wing 
of  the  sphenoid  lx)ne. 

It  is  situated  between  the  infratcmi)oral  surface  of  tlie  greater  wing  of  the  si)henoid  bone, 
the  infratemporal  surface  and  tuberosity  of  the  maxilla,  and  the  external  i)late  of  the  j)ter\'goid 
process.     It  has  no  external  or  posterior  boundar}'. 

The  Sutures  of  the  Skull. 

The  sutures  of  the  skull  are  subdivided  into  the  long  sutures  of  the  cranial  vertex  and  the 
short  sutures  between  the  remaining  cranial  bones.  The  long  sutures  are  named  according  to 
their  shape,  the  shorter  ones  according  to  the  bones  which  they  separate.  Several  separate 
sutures  are  frequently  grouped  together  and  named  as  a  single  suture;  for  example,  the  fronto- 
ethmoidal  suture. 

The  coronal  suture  CFigs.  37  to  40)  is  situate<l  between  the  parietal  margins  of  the  frontal 
and  the  frontal  margins  of  the  j)arietal  lx)nes. 

The  sagittal  suture  (Figs.  45  and  46)  is  situated  between  the  sagittal  margins  of  the  two 
parietal  lx)nes. 

The  lambdoid  suture  (Figs.  39,  40,  45,  and  46)  is  situated  between  the  cxrcipital  margins  of 
the  parietal  lx)nes  and  the  lamlxloid  margin  of  the  occipital. 

The  squamosal  suture  (Figs.  30  and  40)  is  situated  between  thi*  scjuamous  margin  of  the 
parietal  bone  and  the  parietal  margin  of  the  scjuamous  j^ortion  of  the  temi>oral. 

The  occipitomustoid  suture  (Figs.  39  and  40)  is  situated  between  the  ()cci])ital  margin  of  the 
mastoid  portion  of  the  temporal  bone  and  the  mastoid  margin  of  the  scjuamous  i)(>rtion  of  the 
occipital.     It  frequently  contains  the  mastoid  foramen. 

The  parutomastoid  suture  (Figs.  39  and  40)  is  situated  between  the  mastoid  angle  of  the 
parietal  bone  and  the  parietal  notch  and  a  ])art  of  the  mastoid  i)oriion  of  the  temi)oral 
bone. 

The  sphenoparietal  suture  (Figs.  39  and  40)  is  situated  lx*tween  tlu-  si)hen()idal  angle  of  the 
parietal  bone  and  the  parietal  angle  of  the  sjjhenoid  lK)ne. 

The  sphenofrontal  suture  (Figs.  39  and  40  is  situated  between  the  frontal  margins  of  the 
greater  and  lesser  wings  of  the  sphenoid  Ixme  and  the  orbital  i)ortion  of  the  frontal  lK)ne. 

The  sphenoorbitul  suture  is  situated  between  the  anterior  margin  of  the  external  surface  of 
the  body  of  the  sphenoid  lx)ne  and  the  orbital  i)rocess  of  the  j)alate  bone. 

The  sphenoethmoidal  suture  is  situated  between  the  crest  of  the  sphenoid  bone  and  the 
posterior  margin  of  the  perpendicular  plate  of  the  ethmoid. 
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The  s pltenosquamosal  suture  (Figs.  39  and  40)  is  situated  between  the  squamous  margin 
of  the  greater  wing  of  the  sphenoid  bone  and  the  sphenoidal  margin  of  the  temporal  bone. 

The  jrontoethnwidal  suture  (Figs.  37,  38,  43,  and  44)  is  situated  between  the  inner  margin 
of  the  orbital  portion  of  the  frontal  bone  (the  outer  margin  of  the  ethmoidal  notch)  and  the 
outer  margin  of  the  cribriform  plate  of  the  ethmoid,  between  the  posterior  margin  of  the  nasal 
portion  of  the  frontal  bone  and  the  anterior  margin  of  the  cribriform  plate  (foramen  ascum), 
and  also  between  the  upper  margin  of  the  lamina  papyracea  of  the  ethmoid  and  the  inner  margin 
of  the  orbital  portion  of  the  frontal  bone.  The  latter  portion  of  the  suture  is  in  the  inner  wall 
of  the  orbit  and  frequently  contains  the  ethmoidal  foramina  (Fig.  96). 

The  fiasojrontal  suture  (Figs.  37  and  38)  is  situated  between  the  nasal  portion  of  the  frontal 
bone  and  the  upper  margin  of  the  nasal  bone. 

The  internasal  suture  (Figs.  37  and  38)  is  situated  between  the  inner  margins  of  the  two 
nasal  bones. 

The  jrantomaxillary  suture  (Figs.  37,  38,  and  95)  is  situated  between  the  nasal  portion  of  the 
frontal  bone  and  the  frontal  process  of  the  maxilla. 

The  jrantolachrymal  suture  (Figs.  37  and  38)  is  situated  between  the  orbital  portion  of 
the  frontal  bone  and  the  upjx^r  margin  of  the  lachrymal  bone. 

The  zygamatkofrontal  suture  (Figs.  37  to  40)  is  situated  between  the  frontosphenoidal 
process  of  the  zygomatic  bone  and  the  zygomatic  (external  angular)  process  of  the  frontal. 

The  sphenozygomatic  suture  (Figs.  39  and  40)  is  situated  between  the  zygomatic  margin 
of  the  greater  wing  of  the  sphenoid  and  the  zygomatic  bone. 

The  zygomaticotemporal  suture  (Figs.  39  to  42)  is  situated  between  the  temporal  process  of 
the  zygomatic  bone  and  the  zygomatic  process  of  the  temporal  bone. 

The  zygonuUicmnaxillary  suture  (Figs.  37  and  38)  is  situated  between  the  zygomatic  bone 
and  the  zygomatic  process  of  the  maxilla. 

The  nasomaxillary  suture  (Figs.  37  and  38)  is  situated  between  the  frontal  process  of  the 
maxilla  and  the  outer  margin  of  the  nasal  bone. 

The  eth^noideomaxillary  suture  is  situated  at  the  junction  of  the  inner  wall  with  the  floor  of 
the  orbit  and  sejiaratcs  the  lower  margins  of  the  lamina  papyracea  of  the  ethmoid  bone  from  the 
orbital  surface  of  the  body  of  the  maxilla. 

The  lachrymoconctial  suture  is  situated  between  the  lachrymal  process  of  the  inferior  tur- 
binated bone  (concha  nasalis  inferior)  and  the  lachrymal  bone. 

The  lachryynomaxillary  suture  (Figs.  39  and  40)  is  situated  in  the  inner  wall  of  the  orbit 
between  the  lachrymal  margin  of  the  maxilla  and  the  anterior  (and  inferior)  margin  of  the 
lachr)'mal  bone. 

The  lachrymoetlunoidal  suture  is  situated  in  the  inner  wall  of  the  orbit  between  the  lachrymal 
bone  and  the  lamina  i)apyracea  of  the  ethmoid. 

The  intermaxillary  suture  (Figs.  37  and  38)  is  situated  between  the  alveolar  processes  of 
the  two  maxilhe. 

The  palatomaxillary  suture^  in  the  floor  of  the  orbit,  is  situated  between  the  posterior  margin 
of  the  orbital  surface  of  the  maxilla  and  the  orbital  process  of  the  palate  bone. 

The  palatoethmoidal  suture  is  situated   immediately  alongside  of  the  preceding  suture 
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between  the  posterior  extremity  of  the  lamina  papyracea  of  the  ethmoid  and  the  orbital  pro- 
of the  palate  bone. 
The  median  palatine  suture  (Figs.  41,  42,  and  100)  traverses  the  hard  palate  in  the  median 


The  transverse  palatine  suture  (Figs.  41,  42,  and  100)  is  situated  between  the  palatine  proc- 
of  the  maxillae  and  the  horizontal  portions  of  the  palate  bones. 

The  following  sutures  are  inconstant:  the  infraorbital  suture  (see  page  66),  the  incisive 
suiure  (see  page  69),  the  petrosqiMmosal  suture  (see  page  54),  the  squamoscnnastoid  suture  (see 
page  53),  the  sphenamaxillary  suture  (between  the  pterygoid  process  and  the  body  of  the  max- 
illa), the  jrontal  or  metopic  suture  (see  page  60),  and  the  sutura  mendosa  (see  page  47). 

The  petrooccipital  and  sphenopetrosal  fissures  are  filled  with  fibrocartilage  (petrooccipital 
and  sphenopetrosal  syncliondroses*). 


The  Skull  of  the  New-born. 

The  skull  of  the  new-bom  (Figs.  104  to  106)  differs  in  many  respects  from  that  of  adult 
life  (see  the  development  of  the  individual  bones  of  the  skull).  The  vertical  plate  of  the  occipital 
bone  still  exhibits  the  sutura  mendosa  (Figs.  105  and  106)  and  is  separated  from  the  lateral  por- 
tions by  the  posterior  intraoccipital  synchondrosis;  the  lateral  portions  are  separated  from  the 
basilar  portion  by  the  anterior  intraoccipital  syndiondrosis.  The  two  halves  of  the  body  of  the 
sphenoid  are  still  separated  by  the  inters phenoidal  synclwndrosis  and  the  sp/tenooccipitaJ  syn- 
chondrosis separates  the  sphenoid  from  the  occipital  bone. 

In  the  temporal  bone  may  be  observed  the  tympanic  anntdus,  6ne  of  the  most  striking  forma- 
tions of  the  skull  of  childhood,  and  also  the  squamosomastoid  suture,  which  still  completely  sepa- 
rates the  squamous  and  the  petrous  (together  with  the  mastoid)  portions.    The  two  halves 
of  the  frontal  bone  are  separated  by  the  frontal  suture,  and  the  incisive  suture  is  still  visible  in 
the  maxilla,  that  is  to  say,  in  the  hard  palate.    The  maxilla  and  the  mandible  are  still  quite 
differently  shaped  from  the  adult  structures,  and  the  latter  bone  exhibits  a  median  suture.    The 
ethmoidal  labyrinths  are  independent  of  each  other.     But  most  striking  is  the  incomplete  ossi- 
fication of  the  cranial  vault.     In  the  lines  of  the  sutures  there  are  more  or  less  narrow  mem- 
branous connections  of  the  contiguous  bony  margins,  which  form  large  spaces  particularly  in 
those  situations  where  several  sutures  come  together.    These  spaces  are  known  as  the  jontanelles 
or  Joniiculif  and  six  of  them  may  be  recognized,  two  of  which  arc  single  and  two  double: 

1.  The  jrontal  or  anterior  jontanelle  (Fig.  105)  is  the  largest  of  all  and  is  quadrangular  in 
shape,  the  short  diagonal  being  situated  in  the  transverse  and  the  long  diagonal  in  the  sagittal 
direction.  It  occurs  at  the  junction  of  the  frontal,  sagittal,  and  coronal  sutures,  between  the 
two  halves  of  the  frontal  bone  and  the  two  parietal  bones. 

2.  The  occipital  or  posterior  jontanelle  (Fig.  105)  is  small  and  triangular,  and  is  situated 
at  the  junction  of  the  sagittal  and  lambdoid  sutures,  between  the  two  parietal  bones  and  the 
vertical  portion  of  the  occipital  bone. 

♦  True  synchondroses  exist  in  the  skull  only  during  childhood. 


82  ATLAS    AND   TEXT-BOOK   OF   HUMAN    ANATOMY. 

Fig.  104. — Skull  of  a  new-bom  child  from  the  side  (}). 

Fig.  105. — Skull  of  a  new-born  child  from  above  (}). 

Fig.  106.— Skull  of  a  new-born  child  from  behind  and  below  (J), 


3.  The  two  sphenoidal  jonlanelles  (Fig.  104)  are  of  medium  size,  irregular  in  form,  poorly 
defined,  and  situated  between  the  parietal  angles  of  the  greater  wings  of  the  sphenoid  bones 
and  the  sphenoidal  angles  of  the  parietal  bones,  in  the  location  of  the  later-developed  spheno- 
parietal sutures  and  the  contiguous  bony  margins. 

4.  The  two  mastoid  jontanelles  (Fig.  106)  are  situated  between  the  mastoid  angles  of  the 
parietal  bones  and  the  parietal  notches  of  the  temporal  bones,  extending  outward  to  the  neigh- 
boring bony  margins.  They  resemble  the  antero-lateral  fontanelles  in  respect  to  their  size, 
shaj)e,  and  boundaries. 

By  the  progressive  ossification  of  the  flat  bones  of  the  cranial  vault,  the  fontanelles  become 
closed  in  the  first  year  of  life,  rarely  later,  the  frontal  fontanelle  closing  last  (at  the  end  of  the 
first  or  the  beginning  of  the  second  year).  At  the  same  time  the  coronal,  sagittal,  and  lambdoid 
sutures  develop,  whereby  small  bony  areas  frequently  remain  as  independent  structures  within 
the  sutures,  and  are  known  as  supernmnerary  bancs,  Wormian  bones,  or  ossa  sulurarum.  They 
are  particularly  common  in  the  sagittal  and  lambdoid  sutures,  where  they  are  sometimes 
present  in  large  numbers  and  are  occasionally  of  considerable  size. 


The  Skeleton  of  the  Extremtties. 

The  skeletons  of  the  ujiper  and  lower  extremities  are  more  or  less  similar.  They  are  com- 
posed of:  (I)  The  ^rdle  of  the  extremity,  and  (2)  the  free  extremity.  The  shoulder  girdle 
is  composed  of  the  scapula  and  the  clavicle;  the  jK^lvic  girdle  of  the  two  pelvic  bones.  The 
skeleton  of  each  free  exta*mity  consists  of  a  proximal,  a  middle,  and  a  distal  segment,  these 
being  represented  in  the  upper  extremity  by  the  bone  of  the  arm,  the  bones  of  the  forearm,  and 
the  bones  of  the  hand,  and  in  the  lower  extremity  by  the  thigh-bone,  the  bones  of  the  leg,  and 
the  tones  of  the  foot.  The  skeleton  of  the  j)roximal  segment  of  each  extremity  consists  of  a 
single  bone:  in  the  upjx^r  extremity,  the  humerus:  in  the  lower  one,  the  femur.  The  middle 
segment  is  formed  by  two  bones:  the  radius  and  ulna  in  the  forearm;  the  tibia  and  fibula  in 
the  leg.  The  distal  segments,  the  hand  and  the  foot,  contain  a  number  of  bones,  those  of  the 
hand  being  subdivided  into  the  carpal  lx)nes,  the  metacarpal  lx)nes,  and  the  phalanges  of  the 
fingers,  and  those  of  the  f(X)t  into  the  tarsal  bones,  the  metatarsal  bones,  and  the  phalanges  of 
the  toes. 

The  extrcTnities  also  contain  a  numlx?r  of  sesamoid  lx)nes;  they  occur  in  the  upper  ex- 
tremity only  in  the  hand;  in  the  lower  extremity  they  are  to  be  found  both  in  the  foot  and  also 
in  the  region  of  the  knee  (the  knee-cap  or  patella). 
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The  Shoulder  Girdle. 

Unlike  the  pelvic  girdle,  the  shoulder  girdle  is  not  completely  closed,  but  remains  open 
posteriorly,  its  posterior  constituent,  the  scapula,  having  no  direct  or  indirect  connection  with 
the  corresponding  bone  of  the  opposite  side,  while  the  anterior  skeletal  portions,  the  clavicles, 
close  the  shoulder  girdle  anteriorly  by  their  connection  with  the  manubrium  sterni.  Both  con- 
stituents of  the  shoulder  girdle  articulate  with  each  other,  and  the  free  upper  extremity  articu- 
lates with  the  scapula. 

THE  SCAPULA, 

The  shoulder-blade  or  scapula  (Figs.  107  to  no)  is  a  decidedly  flat  bone  which  is  ver)' 
thin  in  places  and  exhibits  several  marked  processes.  It  articulates  only  with  the  clavicle  and 
the  humerus;  otherwise  it  is  completely  free  and  the  sur- 
face resting  against  the  ribs  is  separated  from  them  by  the 
intervening  muscles.  It  is  triangular  in  form,  and  there 
may  consequently  be  recognized  in  it  three  sides,  three 
angles,  and  two  surfaces.  According  to  the  j)osition  of 
the  scapula  when  the  arm  lies  close  to  the  side  of  the 
body,  the  three  angles  are  designated  as  the  internal 
(superior)  angle,  the  inferior  angle,  and  the  external  angle. 
The  margins  are  the  internal  or  vertebral  (between  the  in- 
ternal and  inferior  angles),  the  superior  (between  the  in- 
ternal and  external  angles),  and  the  external  or  axillary 
(between  the  external  and  inferior  angles).  The  anterior 
surface,  directed  toward  the  ribs,  is  termed  the  costal  sur- 
jcue,  and  the  posterior  one  the  dorsal  surjace. 

The  costal  surface  (Fig.  109)  is  relatively  smooth  and 
somewhat  concave,  the  shallow  depression  being  termed 
the  subscapular  fossa,  from  the  subscapular  muscle  which 

arises  from  its  surface.     Several  rough  lines,  the  line(P  musculares,  commence  at  the  vertebral 
margin  and  pass  outward  almost  transversely  across  the  surface. 

The  dorsal  surface  (Fig.  io8)  is  rou.i^h,  and  is  sulKlivided  into  two  ])orti()ns  by  a  marked 
roughened  ridge,  the  spine,  which  commences  at  the  u])])er  half  of  the  vertebral  margin  as  a 
flattened  projection  and  gradually  Ix'comes  more  elevated  as  it  ])asses  outward.  The  small 
upper  area  is  known  as  the  supraspinatous  fossa  (Fii^.  107"),  anrl  tlie  larger  lower  one  as  the 
infraspinaious  fossa;  both  of  these  names  being  derived  from  the  nuiscles  to  which  the  fossae 
give  origin. 

The  vertebral  border  of  the  scapula  (also  termed  the  base)  is  not  exactly  straight,  but  pre- 
sents a  slight  angle  at  the  origin  of  the  sj)ine.  The  uj)])er  and  lower  i)ortions  of  the  border  are 
thickened;  the  middle  portion  is  thin. 


Fig.   107. — Th(?   dorsal   surface   of  iht*   left 

scapula. 
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Fig.  io8. — The  dorsal  surface  of  the  left  scapula  (J). 

Fig.  109. — The   costal   surface   of   the   left   scapula   (J). 

Fig.  XI o. — The  left  scapula  seen  from  the  outer  angle  and  axillarj'  border  (J). 

Fig.  III. — The  left  clavicle  seen  from  l^elow  (|). 

Fig.  1X2. — The  left  clavicle  seen  from  above  (|). 


This  border  receives  the  insertion  of  the  scrratus  magnus  muscle,  which  also  extends  outward  upon  the  costal 
surface  in  the  vicinity  of  the  suf>erior  and  inferior  angles,  so  that  the  costal  surface  presents  two  shallow  triangular  areas 
for  the  attachment  of  muscles,  in  addition  to  the  sul>scapular  fossa. 

The  superior  border  presents  a  notch,  the  scapular  notch  (Figs.  108  and  109),  which  may 
be  either  deep  or  shallow,  and  to  the  outer  side  of  this  there  projects  from  the  superior  margin 
a  strong,  curved,  hook-like  process,  the  coracoid  process  (Fig.  109).  This  arises  by  a  broad 
base  between  the  scapular  notch  and  the  outer  angle,  and  is  at  first  directed  upward  and  some- 
what forward;  it  then  becomes  narrower,  makes  a  distinct  turn,  and  passes  forward  and  out- 
ward to  end  in  a  roughened  apex. 

The  axillary  border  (Fig.  no),  so  called  because  it  is  directed  toward  the  axilla,  is  slightly 
thickened  and  roughened,  particularly  toward  the  external  angle.  A  furrow  separates  this 
elevated  border  from  the  anterior  surface  of  the  bone. 

The  internal  angle  is  either  a  right  or  an  obtuse  angle;  the  inferior  one  is  acute  with  a  mark- 
edly rounded  apex.  At  the  external  angle  is  situates!  the  so-called  head  of  the  scapula,  which 
presents  the  articular  surface  for  the  head  of  the  humerus,  the  glenoid  cavity  (Fig.  no),  which 
is  smooth,  slightly  concave,  and  shai>ed  like  a  pear  with  the  apex  upward. 

Above  the  glenoid  cavity  is  a  small  surface,  the  supragletwidcU  tuberosity  (Fig.  1 10),  which 
gives  origin  to  the  narrow  cord-like  tendon  of  the  long  head  of  the  biceps,  and  below  the  cavit)' 
there  is  a  larger,  markedly  roughened  surface,  the  injraglefwidal  tuberosity,  which  gives  origin 
to  the  broad  strong  tendon  of  the  triceps.  The  head  of  the  scapula  is  separated  from  the 
remainder  of  the  bone  by  a  .slight  constriction  called  the  neck. 

The  spine  of  the  scapula  (Fig.  108)  arises  by  a  broad  base  from  the  dorsal  surface  between 
the  supraspinatous  and  infraspinatous  fo.s.sa?,  and  gradually  becomes  higher  as  it  passes  from 
the  vertebral  Ijorder  to  the  neck  of  the  bone.  It  passes  over  the  neck,  overhangs  the  glenoid 
cavity  from  alx)ve  and  iK'hind,  and  terminates  in  a  strong,  broad,  flattened  process,  the  acromion. 
Internal  to  its  apex,  the  acromion  presents  an  elongatcnl,  flat,  articular  surface  for  the  attach- 
ment of  the  acromial  end  of  the  clavicle. 

Thr  S(  apula  is  i)rff()rnu'cl  in  cartilaRc  during  fetal  life.  Thr  first  renter  of  ossification  appears  in  the  third  month 
of  enihryonii  life  in  the  region  of  the  neck,  but  ossiliealion  proceeds  so  slowly  that  large  areas  arc  still  cartilaginous  in 
the  ne\v-lx»rn.  During  the  first  year  of  life  an  independent  center  aj)pears  in  the  coracoid  process,*  fn)m  which  is  formed 
the  greater  portion  of  this  projection.  Al  the  age  t)f  pulKTty  special  epiphyseal  centers  make  their  appearance,  in  the 
apex  and  the  base  of  the  coracoid  process,  in  the  acromion  (usually  several  centers),  in  the  base  of  the  scapula,  in  the 
inferior  angle,  in  the  gi<'noid  foss;i  (usually  somewhat  later),  scjmetimes  in  the  margin  of  the  spine  of  the  scapula,  and 
<even  earlier,  in  the  tenth  year)  in  the  external  angle  (jf  the  scajmla  in  the  region  of  the  origin  of  the  biceps  tendon. 

*  In  reptiles,  birds,  and  the  lowest  mammalia  the  coracoid  process  is  an  independent  bone. 


Fig.  109. 
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The  different  accessory  centers  fuse  with  the  main  center  between  the  seventeenth  and  the  twentieth  or  twenty- 
fifth  years. 

The  scapular  notc-h  is  sometimes  converted  into  a  foramen  by  a  bridge  of  ossi'ous  tissue. 

THE  CLAVICLE. 

The  clavicle  (Figs,  iii  anrl  112)  is  an  S-shapcd  tubular  bone  in  which  may  be  recognized  a 
middle  ix)ni()n  and  two  ends.  The  middle  j)ortion  is  termed  the  body^  and  the  ends  are  named 
fiom  the  bones  with  which  they  articulate,  the  inner  one  being  called  the  sternal  extremity  and 
the  outer  one  the  acromial  extremity. 

The  sternal  end  (Fig.  112)  is  thick,  triangular  in  cross-section,  and  convex  anteriorly;  the 
acromial  end  is  flattened  and  concave  anteriorly.  At  the  inner  end  of  the  sternal  extremity 
there  is  a  triangular  articular  surface  (Fig.  in),  which  helps  to  form  the  sternoclavicular  articu- 
lation, and  external  to  this  facet  a  roughening  upon  the  lower  surface  of  the  bone,  the  costal 
tuberosity,  for  the  attachment  of  the  costoclavicular  (rhomboid)  ligament. 

The  body  is  triangular,  like  the  sternal  end,  but  its  edges  are  rounded.  As  a  rule,  there 
is  a  nutrient  foramen  at  alx)ut  the  middle  of  the  inferior  surface  near  the  anterior  margin  (Fig.  112). 

The  flattened  acromial  extremity  Ix'ars  upon  its  lower  margin  a  roughened  surface,  the 
coracoid  tuberosity,  for  the  attachment  of  the  coracocla\'icular  (conoid  and  trapezoid)  ligament, 
and  also  a  small  smooth  articular  facet  for  connection  with  the  acromion. 

The  clavicle  is  preformi'^d  in  cartilage*  The  main  center  of  ossification  appears  as  early  as  the  seventh  week 
t;f  embr>-onic  life,  so  that  the  clavicle  is  the  first  portion  of  the  embr\*onic  skeleton  to  ossify.  Only  the  sternal  end  p>os- 
scs54»  an  epiphyseal  center,  which  is  flat  and  d<x*s  not  appear  until  fn>m  the  fifteenth  to  the  eighteenth  year. 

The  Skeleton  of  the  Free  Upper  Extremity. 

THE  HUMERUS. 

The  humerus  (Figs.  113  to  116)  is  a  typical  long  tone.  It  is  composed  of  a  long  middle 
piece,  the  shajt,  and  of  tw^o  thickened  extremities,  the  superior  and  inferior  extremities. 

The  upper  extremity  bears  the  head,  which  is  placed  at  an  angle  with  the  axis  of  the  bone 
and  is  directcnl  inward  and  somewhat  backward.  It  is  almost  hemispherical  (Fig.  115)  and  i3 
separated  from  the  shaft  of  the  bone  by  a  shallow  constriction,  the  anatomical  neck.  In  addition 
to  the  head,  the  uj)per  or  proximal  extremity  of  the  humerus  presents  two  rough  prominences, 
a  larger  one  directed  outward,  the  greater  tubercle,  and  a  smaller  one  looking  inward  and  forward, 
the  lesser  tubercle,  and  between  the  two  there  is  a  deep  groove,  the  intertubercular  or  bicipital 
groove. 

The  greater  tubercle  is  composed  of  three  facets  situated  one  above  the  other  for  the  insertions  of  the  supraspinatus 
(Fig.  115,  I ), infraspinatus  (F'ig.  115,  2),  and  teres  minor  (Fig.  115,  .3)  muscles;  the  lesser  tulxTcle  receives  the  insertion 
of  the  subscapular  muscle.  The  upper  jwrtion  of  the  intertubercular  groove  is  lined  with  cartilage;  the  tendon  of  the 
long  head  of  the  biceps  runs  in  the  groove  and  is  accompanied  in  its  upper  portion  by  a  diverticulum  of  the  capsule  of 
the  shoulder-joint. 

Below  the  tubercles,  at  the  junction  of  the  upper  extremity  and  the  shaft,  there  is  a  decided 

♦  The  tissue  in  which  the  first  center  of  ossification  of  the  clavicle  ap{>ears  is  not  true  cartilage  but  prochondral 
tissue,  which  subsequently  gradually  assumes  the  character  of  true  cartilage  on  either  side  of  the  ossific  center. 
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Fig.  113.— The  left  humerus  seen  from  behind  (J). 

Fig.  114- — The  left  humeru.^  seen  from  in  front  i^). 

Fig.  115. — The  head  of  the  left  humerus  seen  from  abo\-e  f|). 

Fig.  r  16. — The  louer  end  of  the  left  humerus  seen  from  below  (J). 


diminution  in  the  thickness  of  the  lyjne,  forming  what  is  called  the  surgical  necky  because  the 
humerus  is  ea.silv  broken  in  this  situation. 

The  upfK-r  jKirtion  of  the  shaft  of  the  humems  is  aLr.ost  olindrical,  while  the  lower  jwrtion 
is  prismatic  and  flattened. 

F*as.sing  dowTiwarri  from  either  tuVx^rosity  ufK>n  the  upper  portion  of  the  shaft  there  is  a  rough 
ridge;  one  is  the  greater  tubercular  (bicipital)  ridge,  which  gives  insertion  to  the  pectoralis  major 
muscle,  and  the  other  the  lesser  tubercular  (bicipital »  riJge,  into  which  the  latissimus  dorsi  and 
teres  major  mu.scles  are  inserted.  The  intertubercular  (bicipital*  groove  is  continued  down- 
warrl  Ix-tween  these  ridges  for  a  short  riisiance  and  they  form  its  lips  (Fig.  114). 

Fk-low  the  greater  tubercular  ridge  uyjon  the  outer  and  jx)sterior  portion  of  the  shaft  there 
is  a  large,  flat,  roughenerl  surface,  the  deltoid  tuberosity  <Fig.  114),  for  the  insertion  of  the  deltoid 
muscle,  and  at  about  the  mildle  of  the  shaft  and  u|X)n  its  inner  aspect  there  is  a  roughening, 
which  is  rarely  distinct,  for  the  insertion  of  the  coracobrachialis  muscle.  Xear  this  rough  surface 
there  is  a  large  nutrient  foramen  iFig.  114 1  which  leads  downward  into  the  bone  as  the  nutrient 
canal. 

In  the  lower  half  of  the  shaft  thrc^  surfaces,  an  antero- internal ^  an  antero-exiernal,  and  a 
posterior,  can  Ix:  recognizerl.  The  two  anterior  surfaces  are  separated  from  each  other  by  a  flat 
elevation  and  from  the  jK)sterior  one  by  the  shaq>  external  and  internal  borders  of  the  bone  (Fig. 
114;.  The  external  Ijorder  commences  Ixlow  the  deltoid  tuberosity  and  is  separated  from  it 
by  a  shallow  groove  jor  the  radial  (musculos]jiral)  nenr  (Fig.  114).  It  is  sometimes  termed  the 
musculosjiiral  groove,  and  gives  attachment  by  its  margins  to  the  outer  and  inner  heads  of  the 
tricei)S  mus<  le.  It  j)ursues  a  sj)iral  course*  alx)ut  the  middle  of  the  humerus,  passing  from  above 
downward  and  from  within  outward  and  gradually  disapjxaring  below. 

The  lower  portion  of  the  shaft  Ix-comes  flatter  and  broader,  and  its  lateral  borders  run 
downward  to  terminate  in  two  rough  projections  which  are  known  as  epicondyles  (Fig.  116), 
the  shaq;  outer  loonier  i)assing  to  the  small  external  epicondyle  and  the  inner  one  to  the  more 
prominrnt  internal  epicondyle.  The  ix)sterior  surface  of  the  internal  epicondyle  presents  a 
shallow  groove  for  the  ulnar  nerve. 

Below  the  epicondyles  is  situated  the  lower  articular  surface  of  the  humerus  (Fig.  116)  which 
arti(  ulates  with  the  lx)nes  of  the  forearm.  This  articular  surface  presents  a  separate  area  for 
cadi  lx)ne,  a  large  trochlea  with  a  median  groove  being  situated  internally  for  the  ulna  and  a 
smaller  heinisjiheric  al  capituliim  externally  for  the  radius.  Above  the  trochlea  and  upon  the 
aritiTo  internal  surfac  e  at  the  level  of  the  ej)icon(lyle  there  is  a  moderately  deep  depression,  which 
is  known  as  the  coronoid  jossa  (Fig.  114)  Ix'cause  it  accommodates  the  coronoid  process  of  the 
ulna  when  the  arm  is  flexed,  and  above  the  capitulum,  upon  the  lower  portion  of  the  antero- 
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external  surface,  is  the  much  smaller  and  shallower  radial  fossa  (Fig.  114)  for  the  head  of  the 
radius.  Opposite  to  these  two  fossae  upon  the  lower  portion  of  the  posterior  surface  is  situated 
a  broad  deep  depression,  the  olecranon  jossa  (Fig.  113),  which  accommodates  the  olecranon 
when  the  arm  is  extended. 

The  humerus,  like  most  of  the  long  bones,  is  developed  from  a  center  of  ossification  for  the  diaphysis  or  shaft  and 
fxx>m  two  or  more  epiphyseal  centers.  The  diaphyseal  center  appears  in  the  eighth  week;  the  epiphyses  are  still  car- 
tilaginous at  birth.  During  the  first  year  a  center  appears  in  the  upper  epiphysis  (for  the  head),  then  follow  those  for 
the  capitulum,  the  greater  tubercle,  the  lesser  tubercle,  and  finally  those  for  the  tnx:hlea  and  separate  centers  for  each 
epicondyle  which  appear  between  the  tenth  and  twelfth  year.  Complete  ossification  of  all  parts  of  the  bone  and  the 
disappearance  of  the  synchondroses  between  the  epiphyses  and  the  diaphysis  do  not  occur  until  from  the  twentieth  to 
the  twenty-second  year. 

Between  the  olecranon  and  coronoid  fossa;  the  humerus  is  as  thin  as  paper  and  sometimes  even  perforated.  The 
cpicondyles  ser\'e  as  points  of  mu.scular  origin,  the  internal  one  giving  origin  to  the  superficial  flexors  and  pronators  of 
the  forearm,  the  external  one  to  the  suf>erficial  extensors.  Above  the  internal  epicondyle  the  inner  border  of  the  humerus 
occasionally  presents  a  second  process,  known  as  the  supracondyloid  process.  The  inner  portion  of  the  trochlea  extends 
lower  than  does  the  external  portion,  and  its  surface  represents  an  almost  complete  cylinder,  which  is  interrupted  only 
by  the  thin  bony  plate  between  the  coronoid  and  olecranon  fossa;.  The  capitulum  is  j)laced  somewhat  anteriorly  and 
is  scarcely  visible  from  behind. 

THE  ULNA* 

The  ulnn  (Figs.  117  to  119)  is  a  three-sided  prismatic  long  bone  which  is  thick  above  and 
quite  small  below.  It  is  composed  of  a  shaft  and  of  a  superior  and  an  inferior  extremity.  The 
strong  upper  extremity  presents  a  semilunar  or  greater  sig^noid  notch  (Figs.  117,  119,  and  124), 
which  articulates  with  the  trochlea  of  the  humerus  and  is  constricted  in  its  middle.  Its  anterior 
portion  rests  upon  the  upper  surface  of  the  coronoid  process  (Fig.  119),  a  broad  beak-like  pro- 
jection directed  anteriorly,  and  its  posterior  portion  rests  upon  the  anterior  surface  of  a  very 
strong  bony  process,  the  olecranoUy  which  forms  the  tip  of  the  elbow  and  projects  quite  a  distance 
above  the  coronoid  process.  The  external  or  radial  side  of  the  proximal  extremity  of  the  ulna 
presents  a  notch,  the  radial  or  lesser  sigmoid  notch  (Fig.  116),  for  the  head  of  the  radius,  and 
passing  downward  from  this  cavity  there  is  a  rough  longitudinal  ridge,  the  supitiator  ridge  (Fig. 
117).  Immediately  below  the  coronoid  process  is  situated  a  broad  roughened  area  which  is 
directed  anteriorly,  and  is  termed  the  tuberosity  (Fig.  119). 

The  olecranon  receives  the  insertion  of  the  large  triceps  muscle,  the  extensor  of  the  forearm,  and  the  supinator 
ridge  gives  origin  to  the  gjreater  portion  of  the  supinatf)r  brevis  muscle.  The  brachialis  anticus  muscle  is  inserted  into 
the  tuberosity  and  the  coronoid  process  also  gives  origin  to  portions  of  several  of  the  muscles  of  the  forearm. 

The  skajl  of  the  bone  becomes  much  thinner  and  more  rounded  toward  its  lower  extremity, 
so  that  while  the  bone  resembles  a  three-sided  prism  in  its  upj)er  portion,  it  becomes  cylindrical 
in  its  lower  fourth.  In  the  shaft  may  be  recognized  an  anterior  volar,  a  posterior  or  dorsal,  and 
an  internal  or  ulnar  surface.  The  interned  surface  is  separated  from  the  j)osterior  one  by  the 
dorsal  border,  and  from  the  anterior  one  by  the  volar  border.  The  third  border  is  shaqj  and 
is  directed  toward  the  radius;  it  separates  the  anterior  from  the  posterior  surface  and  is  called 
the  interosseous  ridge  (Fig.  119).  The  volar  surface  contains  the  nutrient  foramen,  from  which 
a  nutrient  canal  passes  toward  the  elbow  within  the  tone,  but  otherwise  the  surface  exhibits  no 
peculiarities. 
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[17. — The  left  ulna  seen  from  ihe  outer  surface  (j). 

[18. — The  left  ulna  seen  from  behind  (j). 

[19. — The  left  ulna  seen  from  in  front  {§). 

121. — The  left  radius  seen  from  in  front  (j). 

122. — The  left  radius  seen  from  the  inner  side  (|). 

123. — The  left  radius  seen  from  behind  (j). 

124. — The  upper  extremities  of  the  radius  and  ulna  seen  from  above  and  somewhat  in  front  (\). 

125. — The  lower  extremities  of  the  radius  and  ulna  seen  from  below  ({). 


The  injerior  exirfmily  of  the  bone  is  rounded  and  is  also  called  the  capitulum.  Its  radial 
side  presents  an  articular  surface  for  the  radius,  the  articular  circumference  (Fig.  119),  and  a 
pointed  process  jirojecting  beyond  the  capitulum,  the  styloid  process  (Figs.  117  to  119).  The 
distal  surface  of  the  capitulum  and  the  articular  circumference  are  both  co%'ered  by  cartilage. 

The  center  fur  ihe  diaphvsis  of  the  ulna  appears  in  the  Ihird  fetal  monlh;  the  centers  for  the  epiphyses  apjiear 
after  birth,  that  f<ir  the  luwer  ejnphysis  nut  being  present  until  the  sixth  year.  The  upper  epiphysis  has  two  centers 
fur  the  olceranim  (only  the  apex  of  which  is  formed  by  the  epiphysis}  and  one  for  the  coronirid  prcxxas.  There  is  also 
a  special  center  for  the  styloid  process. 

THE  RADIUS. 

The  radius  (Figs.  121  to  125)  is  the  outer  of  the  two  bones  of  the  forearm,  ami  in  contra.';! 
to  the  ulna,  it  is  narrow  and  thin  above  and  broad  and  thick  below. 

Its  superior  extremity  (Fig.  124)  is  formed  by  the  disc-like  bead  of  the  bone,  a  distinct 
constriction  below  the  head  being  designated  as  the  kcc*,  which  pwrtionof  the  bone  is  c>'Iindricai. 


radius. 

Fic.  120. — Transverse  section  through  the  bones  of  the  forearm,  taken  at  about  the  middle  of  (heir  length  (sthematUcd). 

The  ui>per  surface  of  the  head  exhibits  a  depressed  articular  surface  for  the  capitulum  of  the 
humerus,  and  the  upper  circumference  of  the  margin  of  the  head  is  termed  the  articular  cir- 
cumference (Fig.  124). 

Below  the  neck  the  upper  ]X>nion  of  the  volar  surface  presents  a  strong,  rough,  marked 
projection,  the  tuberosity  (Figs.  i2i,  122,  and  124),  for  the  (nsertion  of  the  biceps  muscle. 

The  shaft  of  the  radius,  like  that  of  the  ulna,  is  sha^xxl  like  a  three-sided  prism,  and  the 
three  surfaces  are  arranged  in  a  similar  manner,  so  that  I'olar,  dorsal,  and  lateral  surfaces,  and 
volar  and  dorsal  borders,  a.nd  an  interosseous  ridge  may  he  zecogaizcd  (Fig.  120).     The  interosseous 
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ridge  is  situated  opposite  to  the  similarly  named  ridge  of  the  ulna,  and  is  only  the  sharp  margin 
possessed  by  the  radius,  the  two  remaining  margins  having  markedly  rounded  edges. 

The  three  surfaces  of  the  radius  exhibit  no  structure  of  particular  note,  except  that  the 
volar  surface  contains  the  nutrient  foramen,  the  nutrient  canal,  like  that  of  the  ulna,  passing  in 
a  proximal  direction  through  the  compact  substance  into  the  medullar}-  cavity. 

The  broad  inferior  extremity  (Fig.  125)  is  flattened,  so  that  a  volar  and  a  dorsal  surface  are 
distinctly  differentiated.  The  interosseous  ridge  terminates  below  in  a  slightly  excavated  surface, 
the  ulnar  or  sigmoid  notch  (Fig.  122),  which  articulates  with  the  capitulum  of  the  ulna.  Opposite 
to  this  surface,  ujX)n  the  radial  side,  the  styloid  process  (Figs.  121,  123,  and  125)  pn)jccts  beyond 
the  bone;    it  is  broader  and  less  pointed  than  the  corresponding  process  of  the  ulna. 

The  volar  surface  of  the  inferior  extremity  (Fig.  121)  is  smooth  and  slightly  concave;  the 
dorsal  surface  is  traversed  by  ridges  (Fig.  123*)  which  separate  distinct  grooves  for  the  tendons 
of  the  extensor  muscles  of  the  hand  and  of  the  fingers,  a  particularly  deep  one  accommodating  the 
tendon  of  the  extensor  poUicis  longus  muscle. 

The  distal  or  carpal  articular  surface  is  directed  toward  the  carpal  bones;  it  is  concave  and 
usually  distinctly  subdivided  into  two  facets  (Fig.  124),  by  means  of  which  the  radius  articulates 
with  the  scaphoid  and  semilunar  tones. 

The  radius  is  somewhat  shorter  than  the  ulna  and  the  two  bones  are  so  related  that  the  ulna  projects  considerably 
beyond  the  proximal  end  of  the  radius  and  the  radius  extends  beyond  the  distal  extremity  of  the  ulna.  Both  bones  ;.rc 
curved,  but  in  an  opi)osite  diretiion,  so  that  the  concavities  of  the  two  bones  are  directed  toward  each  other.  The  ulna 
also  exhibits  a  slight  torsion. 

In  supination  lx»th  Ixmes  of  the  forearm  are  parallel  and  the  interosseous  ridges  are  opi>osite  one  another  (Fig. 
120);  in  pronation  the  bones  are  cnissed,  since  the  inferior  extremity  of  the  radius  (together  with  the  hand)  rotates  about 
the  ulna,  while  the  head  of  the  radius  rotates  in  the  radial  notch  of  the  ulna.  In  addition  to  their  articulations  with  each 
other,  the  radius  articulates  with  the  humerus  and  the  carpal  bones,  but  the  ulna  articulates  with  the  humerus  only. 

The  development  of  the  radius  is  similar  to  that  of  the  ulna.  The  center  for  the  diaphysis  api>ears  in  the  third 
fetal  month,  while  the  nuclei  for  the  epiphyses  do  not  appear  until  the  fifth  year,  the  ui)Iht  epiphysis  being  developed 
from  a  single  center.  Access(.>r>'  nuclei  apf)ear  still  later  in  the  tubercle  and  in  the  styloid  processes  of  the  radius.  Ossi- 
fication is  not  complete  until  the  twentieth  year. 


The  Bones  of  the  Hand, 
the  carpal  bones. 

The  eight  bones  of  the  carpus  (Figs.  126  to  131)  are  arrange<l  in  a  [)roximal  and  a  distal 
row.  Passing  from  the  radial  to  the  ulnar  side  the  proximal  row  contains  the  navicular  or 
scaphoid  bone,  the  lunate  or  semilunar  bone,  the  triquetral  or  cunrijorm  tone,  and  the  pisijorm 
bone.  Passing  in  the  same  direction,  the  distal  row  is  com{X)sed  of  the  greater  multangular 
bone  or  trapezium,  lesser  multangular  bone  or  the  trapezoid,  the  os  capitatum  or  os  magnum, 
and  the  hamate  or  unciform  bone. 

The  bones  of  the  proximal  row  (really  the  first  three  only)  are  not  situated  in  a  straight 
line,  but  are  curved  so  as  to  form  an  arch  which  is  slightly  convex  {)roximally  and  markedly 
concave  distally  (Figs.  128  and  129).  In  the  distal  row  the  capitatum  projects  markedly  toward 
the  pionmal  row  and  is  accommodated  by  its  concavity. 
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Fig.  126. — The  lower  ends  of  the  bones  of  the  forearm,  and  the  carpal  and  metacarpal  bones  in  their 

natural  positions,  seen  from  the  dorsal  surface  (^). 
The  prei)aration  was  made  from  a  frozen  hand,  whereby  the  relative  position  of  the  bones  could  be  perfectly  determined. 

Fig.  127. — The  same  preparation  seen  from  the  volar  surface  (^). 

Fig.  1 28. — The  bones  of  the  left  hand  seen  from  the  dorsal  surface  (f ). 

Fig.  129. — The  same  preparation  seen  from  the  volar  surface  (f). 

Fig.  130. — Frozen  preparation  of  the  bones  of  the  left  hand,  together  with  the  lower  ends  of  the  radius 

and  ulna,  seen  from  the  dorsal  surface  (f). 

Fig.  131. — The  same  preparation  seen  from  the  volar  surface  (f). 


All  the  bones  arc  irregularly  shaped  and  are  difficult  of  description.  The  navicular  (scaph- 
oid) bone  is  ellipsoidal;  its  distal  surface  is  excavated,  and  the  radial  border  of  its  palmar 
surface  is  provided  with  a  rough  tubercle  (Fig.  127).  The  lunate  (semilunar)  bone  is  shaped 
like  a  half-moon,  the  triquctrum  (cuneiform)  resembles  a  short  three-sided  pyramid,  and  the 
pisiform  bone  is  irregularly  spherical.  The  greater  (trap)ezium)  and  lesser  multangular  (trape- 
zoid) bones  are  irregularly  cubical  and  the  palmar  surface  of  the  former  exhibits  an  elongated 
flattened  elevation,  the  tubercle  (Fig.  127).  The  capitatum  or  os  magnum  is  the  largest  bone 
of  the  set,  and  its  length  is  much  greater  than  its  breadth;  its  proximal  end  is  large  and  forms 
the  head  of  the  bone,  which  is  covered  with  cartilage.  The  hamatum  (unciform)  is  also  large 
and  irregularly  wedge-shaped,  and  its  palmar  surface  is  provided  with  a  flat,  slightly  cur\cd 
process,  the  hamulus  or  uncijonn  process  (Fig.  129). 

The  carf^al  lK)nes  do  not  lie  in  a  single  plane,  but  form  an  arch  which  is  convex  posteriorly 
and  concave  anteriorly.  The  concavity  is  increased  by  the  two  bony  prominences  which  are 
situated  upon  lx)th  the  radial  and  the  ulnar  sides  of  the  palmar  surface  of  the  carpus  and  form 
the  carpal  grooiw.  The  radial  caq:)al  eminence  (Figs.  127  and  131)  is  formed  by  the  tubercles 
of  the  navicular  and  greater  multangular  bones;  the  ulnar  eminence,  by  the  pisiform  bone  and 
the  hamulus  of  the  hamatum. 

The  small,  almost  spherical  pisiform  bone  is  situated  only  in  the  pabnar  surface  of  the  caq)us; 
all  of  the  remaining  caq^al  bones  possess  a  roughencxl  dorsal  and  palmar  surface.  Both  surfaces 
of  the  four  bones  situated  at  the  radial  and  ulnar  margins  of  the  carpus,  the  navicular  (scaphoid) — 
greater  multangular  (trapezium),  triquetrum  (cuneiform),  and  hamatum  (unciform) — are  con- 
nectc^l  by  lateral,  radial  and  ulnar  surfaces,  but  the  numerous  remaining  surfaces  (numerous 
on  account  of  the  irregular  shapes  of  the  lx)ncs)  are  smooth  articular  facets  covered  with  cartilage 
for  articulation  with  each  other,  with  the  radius,  or  with  the  metacarpal  bones. 

The  pisiform  lx)ne  has  but  a  single  articular  facet  for  connection  with  the  triquetrum  (cunei- 
fomi),  but  all  of  the  remaining  caq)al  tones  have  several  articular  surfaces.  The  most  im{X)rtant 
of  these  are  the  following:  the  navicular  (scaphoid)  and  lunate  (semilunar)  bones  each  jx)ssess 
a  convex  articular  surface  which  articulates  with  the  distal  end  of  the  radius;  the  triquetrum 
is  not  connected  with  the  ulna,  however,  but  with  an  intervening  disc  of  cartilage.  Of  the  joints 
lx»tween  the  ])roximal  and  the  distal  row  of  the  caq)al  bones,  the  most  important  is  that  between 
the  convex  surface  of  the  head  of  the  capitatum  and  the  concave  surfaces  of  the  lunate  and 
navicular  bones. 
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The  greater  multangular  articulates  with  the  first  metacarpal  bone  by  a  distinctly  saddle- 
shaped  surface;  the  lesser  multangular  (trapezoid)  articulates  with  the  second,  the  capitatum 
(os  magnum)  with  the  third,  and  the  hamatum  (unciform)  with  the  two  remaining  metacarpal 
bones  (Figs.  126  and  127). 

In  addition  to  these,  the  following  less  im{)ortant  articular  facets  may  be  noted:  on  the  navicular  (scaphoid),  for 
the  lunatum  (semilunar),  capitatum  (os  magnum),  greater  (trapezium),  and  lesser  multangular  (trapezoid)  bones;   on 
the  lunatum  (semilunar)  Ixme,  for  the  navicular,  lapitatum  (os  magnum),  trirjuetral  fcuneifonn),  and   hamate   (unci- 
form) bones;   on  the  triquetral  (cuneiform)  bone,  for  the  lunatum  (semilunar)  and  hamatum  (unciform);  on  the  greater 
multangular  (trapezium),  for  the  navicular  and  lesser  multangular  (trafx'zoid)  Ixmes,  and  usually  quite  a  small  facet 
for  the  second  metacarpal  Ixme;  on  the  lesser  multangular  (trapezi^id)  bone  the  articular  facets  include  the  greater  por- 
tion of  the  surface  of  the  bone,  there  being  facets  for  the  second  metacarj)al,  the  greater  multangular,  the  capitatum, 
and  the  navicular  bone;   on  the  capitatum  (os  magnum),  for  the  hamatum  (unciform),  lesser  multangular  (trapezoid), 
the  second,  the  third,  and  the  fourth  metacarpal  bones;  and  on  the  hamate  (unciform)  bone  for  the  capitatum,  trique- 
trum,  and  lunate  btmv. 

.Ml  of  the  carpal  lx)nes  are  cartilaginous  at  birth,  and  each  ossifies  from  a  single  center.  In  the  capitatum  and 
hamatum  the  center  apjK'ars  during  the  first  year,  in  the  remaining  l^>nes  Ix'tween  the  third  and  the  ninth  year,  and 
in  the  pisiform  not  until  the  twelfth  year  or  even  lati-r. 

Supcmumerar}'  carpal  l>c>nes  are  not  rare.  The  most  frequent  is  a  central  bonCf  a  jM)rtion  of  the  skeleton  situated 
between  the  two  rows,  the  apix*aran("e  of  whith  is  explained  by  the  devel«>pmeni  of  the  cartilaginous  caq)us,  in  which 
the  bone  is  clearly  represented.     In  the  adult  il  is  usually  fused  with  the  navicular,  forming  its  tubercle. 

THE  METACARPAL  BONES. 

The  five  metacarpal  bones  (Fig.  126  to  131)  arc  ty])ical  long  bones  in  which  may  be  recog- 
nized a  {)roximal  extremity  or  base,  a  ahajl,  and  a  distal  extremity  or  head.  The  bases  articulate 
with  the  distal  row  of  carpal  lx)ncs,  the  heads  with  the  proximal  row  of  the  phalanges.  The 
metacarpal  bone  of  the  thumb  is  the  shortest,  that  of  the  index-finger  the  longest,  and  they  grad- 
ually decrease  in  length  toward  the  little  finger. 

The  bases  of  the  metacaq)al  lx>nes  are  irregularly  cubical  and  thicker  than  the  shaft;  that 
of  the  metacaq:)al  bone  of  the  thumb  l)ears  a  saddle-shaped  surface  for  articulation  with  the 
trajx^zium,  and  the  remaining  ones  present,  in  addition  to  the  articular  facets  for  the  car{)al 
bones,  lateral  surfaces  for  articulation  with  each  other.  The  base  of  the  third  metacaq)al  bone 
presents  a  styloid  ])rocess  (Fig.  128)  which  is  directed  toward  the  radial  side. 

The  base  of  the  first  melac  arpal  Ujne  has  a  single  articular  surface;  that  of  the  second  has  three,  a  small  radial 
one  for  the  greater  multangular  (traiK.'zium),  a  larjje  proximal  one  for  the  lesser  multanj^ular  (tra|)ez«»i<l),  and  a  small 
ulnar  one  for  the  base  of  the  third  meta«  arpal  l)one;  the  base  of  the  third  nieiatar]>al  ])ri-sents  a  larger  proximal  facet 
for  the  capitatum  (os  magnum\  a  small  radial  one  for  the  semiid  nietacarpal  lM)ne,  :ind  a  small  ulnar  one  for  the  fourth 
metacarpal  l)one;  the  basr  of  the  fourth  metacarpal  bom*  similarly  |H>ssess("i  a  proximal  facet  for  the  hamate  (unciform) 
bone,  a  radial  one  for  the  third,  and  an  ulnar  one  for  the  fifth  nieta<ar]»al  Ixme;  and  tlu'  base  of  the  fifth  metacarjial 
has  a  proximal  faiet  for  the  hamate  (unciform)  lx)ne  and  a  radial  facet  for  the  fourth  metacarpal  (Figs.  127  and  12q). 
Each  of  the  nutrient  foramina  Irads  into  a  nutrient  canal  whith  pursues  the  same  direction  as  th<xse  of  the  Umcs  of  the 
forearm. 

The  shaft  of  each  metacarpal  bone,  with  the  exception  of  that  of  the  thumb,  is  approxi- 
mately three-sided,  and  j)Ossesses  a  palmar  and  a  dorsal  border.  The  palmar  border  becomes 
flat  as  it  pas.ses  toward  the  base,  while  the  dorsal  border  widens  out  into  a  surface  as  it 
approaches  the  head. 
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The  heads  of  the  bones  are  pro\'ided  with  spherical  articular  surfaces,  and  their  sides  present 
depressions  which  ser\'e  for  the  attachment  of  ligaments.  Their  bases  (with  the  exception  of 
that  of  the  freely  movable  bone  of  the  thumb)  are  closely  approximated,  but  both  the  shafts 
and  the  heads  are  separated  by  large  interspaces  which  are  known  as  the  interosseous  spaces 
(Figs.  126  and  127).  Between  the  heads  these  spaces  are  filled  by  ligamentous  masses,  between 
the  shafts  by  muscles. 

According  to  the  statements  of  most  authors,  the  metacarpal  bones  develop  from  a  diaphyseal  center  in  the  middle 
of  the  bone  and  from  an  epiphyseal  center  in  the  head;  only  the  metacarpal  bone  of  the  thumb  differing  in  that  its  epi- 
physeal center  is  in  the  base.  Occasionally  the  third  metacarpal  has  a  separate  center  for  its  styloid  process.  The 
epiphyseal  centers  do  not  ajjpcar  until  after  birth,  while  the  diaph3rseal  center  appears  very  early  (in  the  ninth  week) 
before  the  centers  in  the  radius  and  in  the  ulna. 

THE  BONES  OF  THE  FINGERS. 

Each  finger  has  three  bones  or  phalanges^  but  the  thumb  has  but  two  (Figs.  128  to  131). 
These  are  designated  as  the  proximal  or  first  phalanx,  the  middle  or  second  phalanx,  and  the 
distal,  terminal,  ungual  or  third  phalanx.  The  thumb  has  no  middle  phalanx.  The  phalanges 
diminish  in  length  as  wc  pass  toward  the  finger-tips,  so  that  the  terminal  phalanges  are  the 
shortest,  and  the  longest  phalanx  is  the  proximal  one  of  the  middle  finger. 

The  phalanges  are  long  bones  composed  of  a  proximal  extremity  or  base,  of  a  shaji,  and 
of  a  distal  extremity  or  trochlea.  The  bases  of  the  proximal  phalanges  have  concave  hemi- 
spherical sockets  for  the  heads  of  the  metacarpal  bones;  the  articular  surfaces  or  bases  of  the 
remaining  phalanges  present  a  double  conca\ity  separated  by  a  median  elevation. 

The  shafts  of  the  phalanges  have  sharp  lateral  borders,  and  their  dorsal  surfaces  are  con- 
vex, their  palmar  ones  plane  or  slightly  concave.  The  short  bodies  of  the  ungual  phalanges 
terminate  in  a  rough  horseshoe-shaped  expansion,  the  ungual  tuberosity  (Fig.  130).  The  distal 
extremities  of  the  proximal  and  middle  phalanges  exhibit  small  fossae,  similar  to  those  upon 
the  heads  of  the  metacarpal  bones,  for  the  attachment  of  ligaments,  and  the  nutrient  canals 
run  toward  the  finger-tips,  in  an  op{X)site  direction  to  those  of  the  other  bones  of  the  extremity. 

The  phalanges  arc  developed  like  the  metacarpal  bone  of  the  thumb,  each  phalanx  being  ossified  from  a  center  in  the 
shaft  and  from  an  epiphyseal  center  in  the  proximal  extremity;  there  are  no  centers  for  the  distal  ends.  The  proximal 
phalanx  ossifies  first  (third  month)  and  then  follow  the  middle  and  the  terminal  phalanges. 

THE  SESAMOID  BONES. 
In  addition  to  the  bones  previously  described,  the  hand  also  contains  a  varying  number 
of  sesaffwid  bones.  Two  of  these  arc  constantly  found  at  the  metacarpophalangeal  joint  of  the 
thumb,  and  occasionally  others  occur  at  the  similar  joints  of  the  index  and  little  fingers,  but 
in  the  latter  situation  they  may  be  replaced  by  fibro-cartilage.  In  the  thumb  they  are  usually 
covered  with  cartilage  upon  one  side  and  are  connected  with  the  articulation.  There  is  also 
usually  a  sesamoid  bone  at  the  inteq)halangeal  joint  of  the  thumb. 

THE  SKELETON  OF  THE  HAND  AS  A  WHOLE. 

The  metacarpal  and  phalangeal  bones  do  not  lie  in  one  plane,  but  form  a  curved  surface, 
convex  upon  the  dorsum  and  concave  in  the  palm;   in  the  metacarpal  region  this  curve  may 
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be  considerably  increased  or  diminished  by  the  muscles  of  the  hand.  The  convexity  of  the  dorsal 
surfaces  reaches  ifs  highest  point  at  the  metacarpal  bone  of  the  index-finger,  and  from  this  point 
declines  gradually  toward  the  metacarpal  bone  of  the  little  finger  and  abruptly  -toward  that 
of  the  thumb.  The  so-called  dorsal  surfaces  of  the  metacarpal  bone  and  of  the  two  phalanges 
of  the  thumb  are  directed  externally  and  their  borders,  instead  of  their  surfaces,  are  consequendy 
directed  toward  the  dorsum  of  the  hand.  The  dorsal  surface  of  the  metacarpal  bone  of  the 
little  finger  is  also  directed  somewhat  toward  the  ulnar  side. 

While  the  metacarpal  bone  of  the  index-finger  is  the  longest,  the  phalanges  of  the  middle 
finger  are  longer  than  those  of  the  index-finger,  so  that  the  middle  finger  is  the  longest  finger. 
The  phalanges  of  the  ring-finger  are  also  longer  than  those  of  the  index-finger. 

In  correspondence  with  the  functions  of  the  hand  as  a  prehensile  organ,  the  fingers  are 
well  developed  and  take  up  almost  half  of  the  entire  length  of  the  hand.  The  length  of  the 
carpus  is  about  one-sixth  of  the  entire  length  of  the  hand. 
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The  Pelvic  Girdle. 

The  pelvic  girdle  consists  of  the  two  innominate  bones  and  in  contrast  to  the  shoulder  girdle, 
which  is  closed  anteriorly  only,  it  is  also  closed  posteriorly  by  the  articulation  of  the  innominate 
bones  with  the  sacrum.  The  connection  of  the  bones  of  the  pelvic  girdle  is  also  much  firmer 
than  that  of  the  bones  of  the  shoulder-girdle.  Together  with  the  sacrum,  the  two  innominate 
bones  form  the  bony  pelvis, 

THE  INNOMINATE  BONE. 

The  innominate  or  coxal  bone  (Figs.  132  to  134)  is  a  single  bone  in  the  adult  only.  In 
the  new-bom  and  until  the  age  of  puberty  (Figs.  135  and  136)  it  consists  of  three  bones 
separated  by  cartilage  (synchondroses) — the  ilium,  the  pubis,  and  the  ischium.  All  three 
bones  are  in  contact  in  the  acetabulum  and  unite  at  about  the  age  of  puberty  to  form  the 
innominate  bone.  The  portions  of  the  ilium,  pubis,  and  ischium  which  unite  in  the  aceta- 
bulum are  the  thickest  parts  of  their  respective  lx)ncs  and  arc  designated  the  bodies. 

The  ilium  forms  the  upper  portion  of  the  innominate  bone;  it  is  the  largest  of  the  three 
bones  and  forms  the  upper  third  of  the  acetabulum.  It  consists  of  a  body  and  of  an  upper 
portion  or  ala. 

The  pubis  forms  the  antero-inferior  portion  of  the  innominate  bone  and  the  antero-inferior 
third  of  the  acetabulum.  It  is  separated  from  the  ischium  by  a  large  foramen,  the  obturator 
joramen,  except  at  the  inferior  boundar}-  of  the  foramen,  where  it  is  attached  to  the  ischium 
by  a  synchondrosis  which  disappears  before  the  age  of  puberty.  It  is  comj)oscxl  of  a  body  and 
of  two  rami.  The  superior  ramus  (Fig.  134)  forms  the  upper  boundar\'  of  the  obturator  fora- 
men, the  inferior  ramus,  the  anterior  one. 

The  ischium  forms  the  postero-inferior  ]X)rtion  of  the  innominate  bone,  the  postero- 
inferior  third  of  the  acetabulum,  and  the  inferior  and  posterior  boundarj'   of   the  obturator 
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Fig.  132. — The  right  innominate  bone  seen  from  the  outer  surface  (J). 
Fig.  133. — ^The  right  innominate  bone  seen  from  the  inner  surface  (J). 


foramen.    It  is  composed  of  a  body  (Fig.  134)  and  of  two  rami,  a  superior  and  an  inferior 
ramus f  which,  like  those  of  the  pubic  bone,  form  boundaries  of  the  obturator  foramen.. 

In  the  adult  innominate  bone  the  thickened  and  somewhat  constricted  portion  of  the  bone, 
upon  whose  outer  surface  is  the  acetabulum,  gives  off  a  bony  plate,  the  ala  of  the  ilium  (Fig. 
134),  which  passes  upward  and  presents  an  external  convex  and  an  internal  concave  surface. 
Below  and  in  front  of  the  acetabulum,  the  middle  portion  of  the  bone  sends  out  a  second  plate, 
which  is  perforated  by  the  obturator  foramen  (rami  of  the  pubis  and  ischium). 

The  ala  of  the  iliiun  (Fig.  137)  is  shaped  like  the  horns  of  a  buck,  without  the  lips.  In 
the  middle  it  is  frequently  as  thin  as  paper.  Its  sup)erior  margin  is  markedly  thickened  and 
rough  and  is  known  as  the  cresi  of  the  ilium,  and  upon  this  crest  are  three  rough  lines,  produced 
bv  the  attachment  of  the  abdominal  muscles.  Thcv  are  most  distinct  in  the  middle  of  the  iliac 
crest,  where  it  is  thickest  and  reaches  its  greatest  height,  and  are  termed  the  external,  the 
internal,  and  the  middle  lips  of  the  crest  (Figs.  132  and  134). 

Anteriorly  the  crest  of  the  ilium  ends  in  a  spine,  the  anterior  superior  spine  (Figs.  132  to 
134),  and  at  the  posterior  extremity  of  the  crest  there  is  another  less  pronounced  spine,  the  pos- 
terior superior  spine  (Fig.  131).  Below  the  posterior  sup)erior  spine,  and  separated  from  it  by 
a  shallow  notch,  is  the  posterior  inferior  spine,  and  below  this  the  posterior  margin  of  the 
innominate  bone  presents  a  deep  paraboloid  notch,  the  great  sciatic  fwtch  (Fig.  132),  whose 
upper  boundary  is  formed  by  the  posterior  margin  of  the  ala,  and  its  antero-inferior  one  by 
the  bodies  of  the  ilium  and  ischium. 

Below  the  anterior  superior  spine  at  the  anterior  border  of  the  body  of  the  ilium  is  situated 
the  anterior  inferior  spine  (Figs.  132  to  134).  It  is  placed  at  a  greater  distance  from  the  anterior 
superior  spine  than  is  the  posterior  inferior  from  the  posterior  superior  one,  and  is  situated  im- 
mediately above  the  upper  and  anterior  margin  of  the  acetabulum. 

The  external  surface  of  the  ala  of  the  ilium  (Fig.  132)  is  rough  and  convex,  and  presents 
three  rough  lines  which  indicate  the  areas  of  origin  of  the  gluteal  muscles.  These  lines  are 
designated  as  the  posterior  or  superior,  the  anterior  or  middle,  and  the  inferior  gluteal  lines. 
The  {X)sterior  gluteal  line  is  almost  vertical  and  nms  across  the  jwsterior  portion  of  the  ala 
of  the  ilium  to  the  upper  lx)undar}'  of  the  great  sciatic  notch,  and  the  small  area  of  the  ilium 
which  it  bounds  gives  origin  to  a  portion  of  the  gluta^us  maximus  muscle  and  contains  both 
posterior  spines. 

The  long  anterior  line  passes  backward  in  an  arched  manner  from  the  anterior  superior 
si)ine;  it  is  at  first  almost  horizontal,  then  nearly  vertical,  and  ends  near  the  superior  line  at 
the  upper  margin  of  the  great  sciatic  foramen.  The  surface  of  the  ala  included  between  it  and 
the  superior  line  gives  origin  to  the  glutieus  medius  muscle. 

The  inferior  line  is  considerablv  shorter  than  the  anterior  one.  It  commences  between  the 
anterior  suju-rior  and  anterior  inferior  spines  and  passes  backward  almost  horizontally  above 
the  acetabulum  to  the  middle  of  the  great  sciatic  foramen.     It  is  but  slightly  curved  and  is  apt 
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to  be  ihc  least  distinct  of  the  three  lines.  The  surface  included  between  it  and  the  anterior 
gluteal  line  gives  origin  to  the  gluta'us  minimus. 

The  inner  surface  of  the  ala  (Fig.  133)  is  composed  of  two  portions,  of  which  the  larger 
anterior  one  is  slightly  excavated  and  is  known  as  the  iliac  jossa,  while  the  posterior  one  is  uneven 
and  is  further  subdinded  into  two  areas,  an  antcro-infcrior  one,  the  auricular  surface  (Fig.  135), 
for  articulation  with  the  similarly  named  surface  of  the  sacrum,  and  a  postcro-superior  extremely 
rough  one,  the  tuberosity  oj  the  ilium  (Fig.  133),  which  corresj>onds  with  the  similarly  named 
surface  of  the  sacrum.  At  the  border  of  the  auricular  surface  there  is  a  distinct  groove  known 
as  the  paraglcnoidal  groair  (Fig.  133). 

The  iliac  jossa^  the  middle  of  which  is  frequently  as  thin  as  paper,*  is  separated  from  the 
remaining  jx)rtions  of  the  innominate  lx)nc  (the  body  of  the  ilium,  the  pubis,  and  the  ischium)  by 
a  line  which  is  conlinue<l  upon  the  pubis  and  is  known  as  the  arcuate  line  CFig.  133).  This 
line  forms  a  portion  of  the  dividing-line  Ix'twcen  the  true  and  the  false  pelvis,  the  termifial  {ilio- 
pecti}ieal)  linCy  and  is  consequently  also  known  as  the  iliac  j)orlion  of  the  terminal  line. 

The  boily  oj  the  ilium  forms  the  upper  portion  of  the  acetabulum  (sec  page  96)  and  a  por- 
tion of  the  boundar}'  of  the  great  sciatic  notch.  It  is  directly  continuous,  particularly  upon 
its  inner  surface,  with  the  ala  of  the  ilium  above,  and  in  the  adult  with  the  bodies  of  the  j)ubis 
and  ischium  below. 

The  pubic  bone  is  intimately  connectc^l  by  its  body  with  the  ilium  and  with  the  ischium, 
and  forms  a  portion  of  the  acetabulum  (see  page  96).  At  the  junction  of  the  bodies  of  the  pubis 
and  ilium  there  is  a  low  rounded  elevation,  the  iliopectineal  eminence  (Fig.  135),  which  belongs 
to  both  bones  in  the  adult  after  the  ossification  of  the  synchondrosis. 

Passing  downward  and  forward  from  the  body  of  the  pubic  lx)ne  is  the  ap])roximately 
three-sided  superior  ramus  (Fig.  135),  which  is  practically  horizontal,  and  fomis  the  upper 
boundarj-  of  the  obturator  foramen.  Its  anterior  extremity,  which  also  gives  origin  to  the 
inferior  ramus,  presents  an  oblong  surface,  the  symphysis  (Fig.  133),  for  articulation  with  the 
bone  of  the  opposite  side,  and  the  anterior  surface  is  directed  forward  and  outward,  the  inferior 
one  inward  and  forward,  and  the  posterior  one  toward  the  interior  of  the  pelvis.  The  upjxT 
border  presents  a  shaq)  edge,  the  crest  of  the  pubis  fFig.  133),  which  represents  the  continuation 
of  the  arcuate  line  of  the  ilium  and  is  the  pubic  ])orlion  of  the  ilioi)eclinea]  line.  The  crest  ter- 
minates anteriorly  in  a  small  projection  situated  about  a  fingerbreadth  from  the  symphysis  and 
known  as  the  tubercle  or  spine  of  the  pubis  (Figs.  132  and  134). 

At  the  junction  of  the  superior  ramus  with  the  Ixxly  of  the  jnibis  the  i)Osteri()r  or  i)elvic 
.surface  of  the  bone  presents  a  broad  shallow  gnx^ve,  the  obturator  f^romr  (T'lg.  132),  which  gradu- 
ally fades  away  as  it  j)asses  inward  u|)on  tlie  inferior  surface  toward  the  obturator  foramen. 
The  sharp  ridge  which  forms  the  inner  lx)undar)'  of  tlie  groove  is  known  as  the  obturator  ridge 
(Fig.  131). 

The  obturator  grwjve  is  usually  l^ounded  in  front  and  below  by  a  |)rocess  directed  towanl 
the  obturator  foramen,  the  anterior  obturator  tubercle  (Fig.  133),  and  a  [)Osterior  lx)undar\'  is  some- 
times furnished  by  a  posterior  obturator  tubercle^  which  arises  from  the  iscliium  and  is  also  directed 

*  Somftimcs  then'  is  a  fonimen  in  this  situuti<jn. 
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Fig.  134. — The  right  innominate  bone  seen  from  in  front  (J). 

Fig.  135. — The  right  innominate  bone  of  a  five-  or  six-year-old  child  seen  from  the  inner  surface  ({). 
In  Figs.  134  and  135  the  ilium  is  ydlow,  the  ischium  green,  and  the  pubis  blue.    Parts  that  arc  still  cartilaginous  are  white. 

Fig.  136. — The  same  seen  from  the  outer  .surface  (-[). 


toward  the  obturator  foramen.  Between  these  two  tubercles  is  stretched  the  upper  margin  of 
the  obturator  membrane  (see  page  129). 

The  inferior  ramus  of  the  pubis  is  flatter  and  possesses  but  two  surfaces,  an  anterior  and 
a  posterior  or  pelvic  surface.  It  passes  obIif|ucly  downward  and  outward  from  the  symphysis 
and  is  connected  with  the  inferior  ramus  of  the  ischium  at  the  site  of  a  slight  constriction. 

The  ischium  is  shaped  ver}'  much  like  the  pubis,  and  in  the  adult  its  body  is  intimately 
connected  with  those  of  the  ilium  and  pubis.  It  forms  the  antero-inferior  boundary  of  the 
great  sciatic  notch,  and  in  this  situation  presents  a  sharp  triangular  projection,  the  spine  (Fig. 
132).  Below  the  spine  is  situated  the  lesser  sciatic  fwtchy  which  is  not  so  deep  as  the  greater 
one  and  is  formed  entirely  by  the  i.schium,  its  inferior  boundary  being  furnished  by  the  large 
rough  tuberosity  of  the  ischium  (Fig.  132),  which  forms  the  main  portion  of  the  outer  surface 
of  the  su])erior  ramus.  From  the  tulxjrosity,  the  thin  flat  inferior  ramus  passes  forward  and 
upward  (Fig.  134),  forming  almost  a  right  angle  with  the  superior  ramus  of  the  ischium.  To- 
gether with  the  inferior  ramus  of  the  pubis,  it  forms  the  lower  boundary  of  the  obturator  foramen. 

The  acetabulum  (Fig.  132)  is  formed  by  the  bodies  of  the  ilium,  pubis,  and  ischium,  but 
dividing-lines  Ix'tween  its  comjK^nent  ix)rtions  are  visible  in  youthful  individuals  only.  It  is 
a  hemispherical  cavity  with  elevatcH:l  margins  looking  directly  outward,  and  only  the  anterior 
inferior  portion  of  the  margin  toward  the  obturator  foramen  is  incomplete;  this  gap  is  known 
as  the  acetabular  or  cotyloid  notch. 

The  floor  of  the  acetabulum  is  composed  of  two  differently  shaped  portions.  The  larger 
portion,  the  semilunar  surface  (Fig.  132),  is  smooth  and  covered  with  cartilage;  it  forms  the 
upper  and  lateral  ])orti()ns  of  the  cavity  and  extends  downward  to  the  borders  of  the  cotyloid 
notch.  The  remaining  (juadrate  area  commences  at  the  borders  of  the  acetabular  notch;  it 
is  rough  and  uneven  and  is  known  as  the  acetabular  fossa. 

The  obturator  foramen  (Fig.  134)  is  a  large  opening,  the  shafx?  of  which  is  subjcKrt  to 
considerable  individual  variation;  it  may  be  either  oval  or  triangular,  its  longest  diameter  being 
transverse  in  some  cases  and  vertical  in  others.  Its  torders  are  formed  by  the  rami  of  the 
i.schium  and  of  the  pubis,  and  are  for  the  most  part  sharj),  being  flat  only  where  the  obturator 
groove  runs  into  the  foramen. 

The  innominate  \ymv  is  fonned  from  three  main  renters  of  os.<»ification,  one  for  the  ilium,  one  for  the  ischium, 
and  one  for  the  jiuhis.  'I'he  center  for  the  ilium  apjM-ars  in  the  jin'formed  cartilage  at  the  beginning  of  the  third  fetal 
month,  thai  for  the  is(  hium  in  iht-  Ix-jrinninR  of  the  fourth  month,  and  that  for  the  pubis  in  the  fifth  month.  At  birth 
and  ivrn  tluring  the  lir^t  years  of  life  (Figs.  i,v^  and  i,^6)  a  large  iK)rtion  of  the  innominate  bone  is  still  cartilaginous 
(the  margins  of  the  acetal)uluni,  th<-  cR'st  of  the  ilium,  the  tulxTosity  of  the  ischium,  and  the  spine  of  the  ischium).  In 
the  acetabulum,  a  Y-shajK-d  cartilage  remains  until  the  age  of  pul)erty,  when  the  three  portions  of  the  bone  become  unitf^l 
by  osseous  tissue,  the  two  inferi«>r  rami  fof  the  pubis  and  i.schium)  becoming  united  still  earlier,  in  the  seventh  or  eighth 
year.  In  addition  to  the  main  centers,  thenr  apix-ar  a  .somewhat  variable  number  of  epiphyseal  centers,  of  which  iho.^^ 
worthy  of  special  mention  are:   one  along  the  entire  crest  of  the  ilium,  one  in  the  tuberosity  of  the  ischium,  one  in  the 
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Fig.  137. — The  right  femur  seen  from  behind  (f). 

Fig.  138. — The  right  femur  seen  from  the  inner  surface  (f). 

Fig.  139. — The  right  femur  seen  from  in  front  (|). 

Fig.  140. — The  upper  end  of  the  right  femur  seen  from  behind  (i). 

Fig.  141. — The  lower  end  of  the  right  femur  seen  from  below  (J). 

Fig.  142. — The  patella  seen  from  in  front  (\). 

Fig.  143. — The  patella  seen  from  behind  (|). 


the  upper  and  the  lower  extremity  of  the  bone,  passing  toward  the  trochanters  above  and  to  the 
epicondyles  below. 

The  outer  lip  of  the  linea  aspera  passes  upward  to  a  long  broad  elevation,  the  gluteal  tuber- 
osiiy*  (Fig.  140),  which  is  usually  flat  but  markedly  roughened,  and  receives  the  greater  portion 
of  the  insertion  of  the  glutajus  maximus  muscle.  The  internal  lip  becomes  less  distinct  as  it 
passes  upward  and  is  continuous  with  the  intertrochanteric  line.  Parallel  to  the  upper  part 
of  the  inner  lip  and  somewhat  to  the  outer  side  of  it  is  situated  a  second  rough  line,  the  pectineal 
line  (Fig.  140),  for  the  insertion  of  the  pectineus  muscle. 

Toward  the  lower  extremity  of  the  femur  the  two  lips  of  the  linea  aspera  gradually  diverge 
and  form  the  boundaries  of  an  almost  plane  triangular  area  upon  the  ix)sterior  surface  of  the 
bone,  the  popliteal  surface  (Fig.  137).  Upon  the  line,  above  its  middle,  there  are  usually  one  or 
more  nutrient  foramina  which  lead  into  canals  pursuing  a  distinct  upward  (proximal)  direction. 

The  sliajt  of  the  femur  exhibits  a  distinct  curvature,  which  is  convex  anteriorly  (Fig.  139), 
and  upon  its  anterior  broad  portion  there  may  be  distinguished  an  antero-intemal,  an  antero- 
extemal,  and  a  posterior  surface.  The  linea  aspera  furnishes  either  the  origin  or  the  insertion 
for  a  large  number  of  muscles. 

The  injerior  extremity  of  the  femur  is  very  broad,  and  presents  two  convex  condyles 
(Fig.  137),  a  larger  internal  condyle  and  a  smaller  external  condyle,  which  are  directed  posteriorly 
and  are  sei:)arated  from  each  other  by  the  intercondyloid  fossa,  an  intercondyloid  line  separating 
this  fossa  from  the  popliteal  surface.  Anteriorly  (Fig.  141)  the  cartilaginous  surfaces  of  both 
condyles  are  continuous  with  an  articular  surface,  the  patellar  surface,  which  is  concave  from 
side  to  side  and  convex  from  alx)ve  downward,  so  that  the  entire  articular  surface  of  the  lower 
end  of  the  femur  is  shaped  somewhat  like  a  horseshoe.  Above  the  condyles  upon  the  lateral 
surfaces  of  the  lower  end  of  the  bone  are  situated  two  rough  and  slightly  prominent  processes, 
the  epicondyles  (Figs.  137,  138,  and  141),  w^hich  are  termc*d  the  internal  epicondyle  and  the 
external  epicondyle.  The  lower  portions  of  the  lips  of  the  linea  aspera  run  downward  to  the 
epicondyles,  which  give  origin  to  the  gastrocnemius  muscle. 

Like  most  of  the  long  bones,  the  femur  is  developed  from  a  diaphyseal  and  two  primary  epiphyseal  centers.  The 
diaphyseal  center  appears  as  early  as  the  seventh  week  of  embryonic  life,  and  while  the  lower  epiphyseal  center 
is  usually  visible  at  birth,  the  center  for  the  head  of  the  femur  does  not  appear  until  after  birth  (at  the  end  of 
the  first  year).  At  a  later  peritxl  special  epiphyseal  centers  appear  in  the  greater  trochanter  (fourth  year)  and 
in  the  lesser  trochanter  (thirteenth  to  fourteenth  year). 

Although  the  center  for  the  lesser  trochanter  apjxrars  later  than  any  of  the  other  epiphyseal  centen,  it  is   the 

*  Sometimes  the  gluteal  tuberosity  develops  into  a  more  pronounced  projection,  the  third  trockatUer, 
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first  to  unite  with  Ihc  shaft  of  the  ftmur  (seventeenth  year);  then  follows  the  union  of  the  trochanter  major,  then 
that  of  the  head  of  the  femur,  and  finally  (al  Ihc  twentieth  year)  that  of  the  lower  end  of  the  femur  with  the 
shaft    of  the  bone. 

THE  PATELLA, 
The  patella  (Figs.  142  and  143)  is  a  fiat,  rounded,  disc-like  bone  which  is  nothing  more 
than  a  large  sesamoid  bone  in  the  tendon  of  the  quadriceps  femoris  muscle.  The  upper  border 
is  broad  and  is  called  the  base,  and  the  lower  jwrtion  of  the  bone  terminates  in  a  point,  the  apex. 
The  anterior  surface  is  rough;  the  posterior  is  smooth  and  covered  witli  cartilage  for  about 
two-thirds  of  its  extent,  this  cartilaginous  surface  being  apposed  to  the  patellar  surface  of  the 
femur  and  known  as  the  articular  surjace.  The  posterior  surface  of  the  ajxrx  is  not  coveriMi 
with  cartilage  and  is  rough  like  the  anterior  surface. 


The   [laK-tla  is  fonned  from  1 
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THE  TIBIA. 
The  tibia  (Figs.  144  to  147  and  150  to  152)  is  the  inner  and  by  far  the  larger  of  the  two 
bones  of  the  leg.     It  is  composed  of  a  superior  extremity,  a  shajl,  and  an  inferior  extremity. 
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Flo.  147. — A  section  of  the  bones  of  the  cms  taken  at  about  the  middle  of   Iheir  length  (srhcmotiied). 


The  superior  extremity  is  the  thickest  portion  of  the  bone.  It  presents  two  condyles 
(Fig.  151),  which  articulate  with  the  lower  end  of  the  femur,  and  are  known  as  the  internal 
and  external  condyles.  They  exhibit  u]M)n  their  upper  surfaces  two  rounded,  triangular,  slightly 
concave  areas,  the  internal  and  externa}  superior  articular  siirjaces,  for  the  femoral  condyles, 
whose  concavities  (especially  that  of  the  external  one)  are  consiiicrably  less  than  the  convexities 
of  the  femoral  condyles.  These  areas  are  separated  bj'  a  median  elevation,  the  intercondyloid 
eminence  or  spinous  process,  which  presents  two  small  tubercles,  the  inlernal  and  external 
intercondyloid  tubercles,  and  in  front  of  and  behind  the  eminence  are  small  shallow  depressions 
which  are  known  respectively  as  the  anterior  and  posterior  intercondyloid  fosscF  (Fig.  151). 

The  articular  surfaces  are  bounded  by  the  almost  vertical  bony  margin  of  the  upper  end 
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first  to  unite  with  the  shaft  of  the  femur  (sevcntecnlh  year);  then  follows  the  union  of  the  Irochanier  major,  then 
that  of  thf  heail  of  the  femur,  and  finally  (at  the  twentieth  year)  that  of  the  lower  end  of  the  femur  with  the 
shaft   of  the  bone. 

THE  PATELLA. 
Xhc  patella  (Figs.  142  and  143)  is  a  flat,  rounded,  disc-like  bone  which  is  nothing  more 
than  a  large  sesamoid  bone  in  the  tendon  of  the  quatiriceps  femoris  muscle.  The  upper  border 
is  broad  and  is  called  the  base,  and  the  lower  portion  of  the  bone  terminates  in  a  point,  the  apex. 
Xhc  anterior  surface  is  rough;  the  posterior  is  smooth  and  covered  with  cartilage  for  about 
two-thirds  of  its  extent,  this  cartilaginous  surface  being  apposed  to  the  [)alellar  surface  of  the 
femur  and  known  as  the  articular  xiirjace.  The  posterior  surface  of  the  a]M;x  is  not  covered 
with  cartilage  and  is  rough  like  the  anterior  surface. 


which  <liK-s  not  a])pcar  unlit  the  fourth  year.     Ossificalion    is   not 
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THE  TIBIA. 
The  tibia  (Figs.  144  to  147  and  150  to  152)  is  the  inner  and  by  far  the  larger  of  the  two 
bones  of  the  leg.     It  is  composed  of  a  superior  extremity,  a  shaft,  and  an  inlerior  extremity. 
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of  the  bones  of  the  crus  lalccn  at  about  Ihe  middle  of   ihcir  lenpth  (srhcmatized). 


The  superior  extremity  is  the  thickest  portion  of  the  bone.  It  ])rcscnts  two  condyles 
(Fig.  151),  which  articulate  with  the  lower  end  of  the  femur,  and  are  known  as  the  internal 
and  external  condyles.  They  exhibit  uyton  their  upper  surfaces  two  rounded,  triangular,  slightly 
concave  areas,  the  internal  and  external  superior  articular  surjaces,  for  the  femoral  condyles, 
whose  concavities  (especially  that  of  the  external  one)  are  considerabh-  less  tlian  the  convexities 
of  the  femoral  condyles.  These  areas  are  separated  by  a  median  elevation,  the  intercondyloid 
eminence  or  spinous  process,  which  ])resents  two  small  tubercles,  the  internal  and  external 
intercondyloid  tubercles,  and  in  front  of  and  behind  the  eminence  are  small  shallow  depressions 
which  are  known  respecli\-ely  as  the  anterior  and  posterior  intercondyloid  josser  (Fig.  151). 

The  articular  surfaces  are  bounded  by  the  almost  vertical  bony  margin  of  the  upper  end 
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The  neck  is  distinctly  constricted  only  upon  the  upper  and  outer  surface;  upon  the  lower 
and  inner  aspect  it  is  not  sharply  defined  from  either  the  head  or  the  body  of  the  bone. 

The  head  of  the  talus  (astragalus),  the  rounded  anterior  extremity  of  the  bone,  presents  an 
ellipsoidal  articular  surface  for  articulation  with  the  navicular  bone. 

The  posterior  pnxrcss  is  sometimes  an  independent  bone,  and  is  then  designated  as  the  os  trigonum.  It  represents 
what  is  usually  an  independent  bone  in  the  lower  vertebrates. 

THE  CALCANEUS- 

The  calcaneus  (Figs.  158  to  160)  is  the  largest  of  the  tarsal  bones,  and  forms  the  postero- 
inferior  portion  of  the  tarsus.  It  articulates  with  the  talus  (astragalus)  by  means  of  three  articular 
facets  and  with  the  cuboid  bone,  and  has  its  longitudinal  axis  directed  from  behind  forward  and 
slightly  from  within  outward. 

The  main  jx)rtion  of  the  bone  is  termed  the  body.  The  posterior  thickened  extremity  is 
knowTi  as  the  tuberosity  and  projects  posteriorly  far  beyond  the  remaining  bones  of  the  foot;  its 
plantar  surface  presents  two  processes  or  tubercles,  the  internal  and  external  process  (Fig.  153), 
and  in  front  of  the  tuberosity  is  flat  and  covered  by  the  long  plantar  ligament  (see  page  141). 

Upon  the  upper  aspect  of  the  calcaneus  (Fig.  160)  may  ]>c  observed  the  three  facets  for 
articulation  with  the  talus  (astragalus);  they  are  known  as  the  posterior,  middle,  and  anterior 
articular  facets.  The  posterior  is  the  largest  and  is  markedly  convex,  the  middle  and  anterior 
are  slightly  concave,  and  the  anterior  is  the  smallest.  The  middle  facet  lies  ui>on  the  sustenta- 
culum tali,  and  between  the  middle  and  posterior  is  a  groove,  the  sulcus  calcanei,  which  is  wider 
externally  than  internally  and,  together  with  the  sulcus  tali,  forms  the  sinus  oj  the  tarsus. 

The  markedly  concave  internal  surface  of  the  calcaneus  (Fig.  158)  presents  a  broad  process, 
the  sustentaculum  tali,  which  projects  toward  the  talus  (astragalus)  and  bears  the  middle  facet 
for  articulation  with  that  bone.  Below  it  is  a  broad  groove,  the  direct  continuation  of  that  upon  the 
posterior  process  of  the  talus  (astragalus),  known  as  the  groove  for  the  flexor  hallucis  lofigus. 
A  similar  but  shallower  groove  is  situated  upon  the  otherwise  flat  vertical  external  surface 
of  the  bone  (Fig.  159),  the  peroneal  groove,  and  alx)ve  this  there  is  usually  a  small  blunt  projec- 
tion known  as  the  trochlear  (peroneal)  process. 

The  anterior  surface  of  the  calcaneus  presents  a  saddle-shaped  facet,  for  articulation  with 
the  cuboid  bone. 

THE  NAVICULAR  BONE. 

The  navicular  or  scaphoid  bone  (Figs.  161  and  162)  is  situated  at  the  inner  side  of  the 
tarsus  between  the  talus  (astragalus)  behind  and  the  three  cuneiform  tones  in  front  (Figs.  153 
and  154).  Its  long  axis  is  placed  transversely  to  the  axis  of  the  foot,  and  it  is  convex  anteriorly, 
markedly  concave  posteriorly,  and  distinctly  convex  upon  its  dorsal  surface.  Near  the  inner 
border  of  the  plantar  surface  it  presents  a  strong  rounded  tuberosity. 

The  concave  posterior  surface  of  the  lx)ne  (Fig.  163)  forms  the  socket  for  the  head  of  the 
talus  (astragalus);  the  slightly  convex  anterior  surface  (Fig.  162)  exhibits  three  facets  for  the 
three  cuneiform  bones;  and  the  external  surface  presents  a  small  flat  inconstant  facet  for  the 
cuboid  bone. 
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The  diaph}rsea]  center  of  the  tibia  appears  in  the  seventh  week  of  embryonic  life,  but  usually  several  days  later 
tha.r^  that  of    the  femur.     The  upper  (proximal)  epiphysis  ossifies  immediately  before  or  after  birth,  the  distal  one 
Hot     until  the  beginning  of  the  second  year.     The  lower  epiphysis  unites  with  the  shaft  in  the  eighteenth,  the  upper 
in    t,  lie  twenty-second  year. 

THE  FIBULA. 

The  fibula  (Figs.  148,  149,  151,  and  152)  is  a  slender  bone,  and  although  its  upper  extremity 
is  situated  lower  than  that  of  the  tibia,  it  is  but  a  trifle  shorter  than  that  bone,  since  it  projects 
bellow  it  (Fig.  150).  It  is  situated  upon  the  outer  side  of  the  leg,  and  is  composed  of  an  upper 
^'^^^^emity,  a  sJuijt,  and  a  lower  extremity.  The  superior  extremity  is  formed  by  the  head  (Fig. 
1--I-S),  the  inferior  by  the  external  malleolus.  The  head  is  distinctly  thickened  as  compared  with 
tl^  ^^  slender  shaft  of  the  tone,  and  its  uppermost  portion,  which  is  directed  outward  and  somewhat 
l>^»-<:kward,  is  known  as  the  apex.  It  presents  a  small  flat  articular  facet  (Fig.  148)  for  articulation 
^^^  X  th  the  tibia. 

The  sliajt  of  the  fibula  is  of  a  distinctly  triangular  prismatic  form,  and  its  three  surfaces  are 

^"•^tcmal,  external,  and  posterior  (Fig.  147).     The  three  borders  are  very  shaq)  and  do  not  pursue 

^     straight  course  on  account  of  a  distinct  torsion  of  the  lower  end  of  the  bone  about  its  longi- 

^"•-Xciinal  axis;    they  arc  known  as  the  anterior,  external,  and  internal  crests,  the   anterior  crest 

^^^parating  the  internal  and  external  surfaces,  the  posterior  crest  the  posterior  and    internal 

^Virfaces,  and  the  external  crest  the  posterior  and  external  surfaces.     The  inner  surface  also 

T^Tesents  a  feebly  developed  border,  the  interosseous  ridge  (Fig.  148),  so  that  the  fibula  may  be 

^^id  to  possess  four  borders.     The  nutrient  foramen  is  situated  slightly  above  the  middle  of  the 

t>osterior  surface  and  at  a  lower  level  than  that  of  the  tibia;  it  leads  into  a  canal  which  is 

directed  downward. 

The  tibia  and  the  fibula  have,  therefore,  difl'erent  relations  than  do  the  radius  and  the  ulna,  a 

Surface  of  the  fibula  (internal  surface)  being  directed  toward  a  border  of  the  tibia  (the  interosseous 

l"idge),  and  the  similarly  named  surfaces  of  the  two  bones  do  not  lie  in  the  same  planes  (Fig.  147). 

The  inferior  extremity  of  the  fibula  is  formed  by  the  external  malleolus,  which  is  longer  and 

more  pointed  than  the  internal  one.     Its  inner  aspect  presents  a  flat  articular  surface  (Figs.  148 

and  152),  which  is  immediately  contiguous  to  the  inferior  articular  surface  of  the  tibia,  and  its 

external  circumference  is  marked  by  a  shallow  groove  for  the  tendons  of  the  two  j^eroneal  muscles 

(Fig.  149).     Alongside  of  the  articular  surface  there  is  always  a  depression  for  the  attachment 

of  ligaments  (Fig.  148,*). 

The  diaphyseal  center  of  the  fibula  appears  somewhat  later  than  that  of  the  tibi;i  (tnghth  week  of  fetal  life),  and  the 
epiphyseal  centers  develop  at  a  considerably  later  period,  the  inferior  in  the  second  and  the  superior  in  the  third  or 
fourth  year.  The  inferior  epiphysis  unites  with  the  shaft  before  the  suj)erior,  as  is  the  c  ase  in  the  tibia,  but  the  union 
of  both  occurs  later  than  in  the  tibia. 


The  Bones  of  the  foot. 

The  skeleton  of  the  foot  (Figs.  153  to  155),  like  that  of  the  band,  consists  of  three  divisions, 
the  tarsus,  the  metatarsus,  and  the  phalanges. 


I02  ATLAS   AND   TEXT-BOOK  OF   HUMAN  ANATOMY. 

Fig.  153. — A  frozen  preparation  of  the  bones  of  the  foot  seen  from  the  plantar  surface  (|). 

Fig.  154. — The  same  preparation  seen  from  the  dorsal  surface  (f). 

Fig.  155. — The  same  preparation  seen  from  the  outer  side  (|). 

Fig.  156. — The  right  talus  (astragalus)  seen  from  below  (i). 

Fig.  157. — The  right   talus  (astragalus)  seen  from  above  (^). 


THE  TARSAL  BONES. 

The  iarsus  (Figs.  153  to  155)  consists  of  seven  tones,  (i)  The  talus  or  astragali^;  (2)  the 
calcaneus;'  (3)  the  navicular  or  scaphoid  bone;  (4)  the  cuboid  bone;  and  (5  to  7)  the  external , 
middle^  and  internal  cuneijorm  bones.  Only  in  the  distal  portion  of  the  tarsus,  where  the  cuboid 
articulates  with  the  three  cuneiform  bones,  is  there  an  indication  of  an  arrangement  in  rows  as  in 
the  carpus,  and  in  further  contrast  to  the  hand,  a  single  tarsal  bone  articulates  with  both  bones 
of  the  leg,  while  the  carpus  articulates  with  the  radius  only. 

THE  TALUS. 

The  tcUus  or  astragalus  (Figs.  156,  157)  is  a  short  bone,  irregularly  cuboid  in  shape,  and  is 
composed  of  a  body  and  of  a  head,  the  constriction  between  the  two  being  termed  the  neck. 

The  body  is  the  thickest  and  most  posterior  {X)rtion  of  the  bone.  Its  upper  surface  presents 
a  cartilaginous  trochlear  surface,  the  trochlea  fFig.  157),  with  which  the  tibia  and  fibula  articulate, 
and  it  possesses  three  surfaces,  a  large  superior  one  and  two  smaller  lateral  ones.  The  superior 
surface  is  convex  in  the  longitudinal  (sagittal)  axis  of  the  bone  and  concave  from  side  to  side;  it 
is  broad  anteriorly  and  narrow  posteriorly.  The  lateral  surfaces  are  almost  flat  and  approxi- 
mately triangular,  the  external  one  being  much  larger  than  the  internal.  The  external  surface 
is  known  as  the  external  malleolar  surface;  it  forms  the  outer  side  of  the  astragalus  and  is  con- 
tinued upon  a  strong  process  of  the  bone,  the  external  process  (Figs.  154  and  156),  which  is 
directed  outward.  The  internal  surface  forms  a  part  of  the  inner  side  of  the  astragalus,  the 
remainder  of  which  is  rough,  and  is  termed  the  inter Jial  malleolar  surface.  Behind  the  trochlea 
and  directed  backward  is  the  posterior  process  (Fig.  137),  which  is  notched  by  a  broad  groove 
for  the  tendon  of  the  flexor  hallucis  longus.*  The  lower  surface  of  the  bone  (Fig.  156)  presents 
a  distinctly  concave,  abnost  transverse,  ovoid  articular  facet,  \\iQ  posterior  articular  facets  for  the 
calcaneus,  whose  outer  portion  lies  upon  the  lower  surface  of  the  external  process,  while  its  inner 
and  ])osteri()r  portion  is  upon  the  corresponding  surface  of  the  posterior  process. 

In  front  of  this  articular  facet  is  situated  a  broad  groove,  the  sulcus  tali  (Fig.  155),  which  is 
wider  externally  than  internally  and  the  floor  of  which  is  roughened.  Together  with  the  similar 
groove  of  the  calcaneus  it  forms  the  sinus  of  the  tarsus,  which  is  filled  by  ligaments. 

In  llic  region  of  the  yieck  the  lower  surface  of  the  astragalus  in  front  of  the  sulcus  tali  presents 
an  oljlong,  slightly  convex,  articular  facet,  j)arallel  to  the  posterior  one,  and  known  as  the 
middle  articular  facet  for  the  calcaneus,  and  lx)r(lering  upon  this,  and  forming  a  portion  of  the  head 
of  the  talus,  is  a  small,  slightly  convex  ellij)tical  anterior  articular  facet  for  the  calcaneus 
(Fig.  156). 

*  TlnTo  may  (<)nsc(|urntly  1k'  distinguished  ujK)n  tlu*  [x)sliTior  proct'ss  an  internal  and  an  external  tubercle. 


THE  SKELETON  OF  THE  LOWER   EXTREMITY.  I03 

The  neck  is  distinctly  constricted  only  upon  the  upper  and  outer  surface;    upon  the  lower 
and  inner  aspect  it  is  not  sharply  defined  from  cither  the  head  or  the  body  of  the  bone. 

The  head  of  the  talus  (astragalus),  the  rounded  anterior  extremity  of  the  bone,  presents  an 
^/lipsoidal  articular  surface  for  articulation  with  the  navicular  bone. 

The  posterior  process  is  sometimes  an  independent  bone,  and  is  then  designated  as  the  os  trigonum.     It  represents 
^'^liat  is  usually  an  independent  bone  in  the  lower  vertebrates. 

THE  CALCANEUS. 

The  calcaneus  (Figs.  158  to  160)  is  the  largest  of  the  tarsal  bones,  and  forms  the  postero- 
^'^^CM-ior  portion  of  the  tarsus.     It  articulates  with  the  talus  {astragalus)  by  means  of  three  articular 
t:s  and  with  the  cuboid  bone,  and  has  its  longitudinal  axis  directed  from  behind  forward  and 
tly  from  within  outward. 
The  main  portion  of  the  bone  is  termed  the  body.    The  j)Osterior  thickened  extremity  is 
■^^^^^a;\ti  as  the  tuberosity  and  projects  posteriorly  far  beyond  the  remaining  bones  of  the  foot;   its 
P^'^^^'^.tar  surface  presents  two  processes  or  tubercles,  the  internal  and  external  process  (Fig.  153), 
in  front  of  the  tuberosity  is  flat  and  covered  by  the  long  plantar  ligament  (see  page  141). 
Upon  the  upper  aspect  of  the  calcaneus  (Fig.  160)  may  be  observed  the  three  facets  for 
x:ulation  with  the  talus  (astragalus);    they  are  known  as  the  posterior y  middle^  and  anterior 
^^^^€ular  jacets.    The  posterior  is  the  largest  and  is  markedly  convex,  the  middle  and  anterior 
slightly  concave,  and  the  anterior  is  the  smallest.     The  middle  facet  lies  upon  the  sustenta- 
im  tali,  and  between  the  middle  and  posterior  is  a  groove,  the  sulcus  calcanei,  which  is  wider 
^t.f?mally  than  internally  and,  together  with  the  sulcus  tali,  forms  the  sinus  oj  the  tarsus. 

The  markedly  concave  internal  surface  of  the  calcaneus  (Fig.  158)  presents  a  broad  process, 
^^Q  sustentaculum  tali,  which  projects  toward  the  talus  (astragalus)  and  bears  the  middle  facet 
^^r  articulation  with  that  bone.    Below  it  is  a  broad  groove,  the  direct  continuation  of  that  upon  the 
X^Osterior  process  of  the  talus  (astragalus),  known  as  the  groove  for  the  flexor  hallucis  longus, 
A  similar  but  shallower  groove  is  situated  upon  the  otherwise  flat  vertical  external  surface 
t)f  the  bone  (Fig.  159),  the  peroneal  groove,  and  above  this  there  is  usually  a  small  blunt  projec- 
tion known  as  the  trochlear  {peroneal)  process. 

The  anterior  surface  of  the  calcaneus  presents  a  saddle-shaped  facet,  for  articulation  with 
the  cuboid  bone. 

THE  NAVICULAR  BONE. 

The  navi<:ular  or  scaphoid  bone  (Figs.  161  and  162)  is  situated  at  the  inner  side  of  the 
tarsus  between  the  talus  (astragalus)  behind  and  the  three  cuneiform  tones  in  front  (Figs.  153 
and  154).  Its  long  axis  is  placed  transversely  to  the  axis  of  the  foot,  and  it  is  convex  anteriorly, 
markedly  concave  posteriorly,  and  distinctly  convex  upon  its  dorsal  surface.  Near  the  inner 
border  of  the  plantar  surface  it  presents  a  strong  rounded  tuberosity. 

The  concave  posterior  surface  of  the  lx)ne  (Fig.  163)  forms  the  socket  for  the  head  of  the 
talus  (astragalus);  the  slightly  convex  anterior  surface  (Fig.  162)  exhibits  three  facets  for  the 
three  cuneiform  bones;  and  the  external  surface  presents  a  small  flat  inconstant  facet  for  the 
cuboid  bone. 
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Fig.  158. — The  right  calcaneus  seen  from  the  inner  surface  (J). 

Fig.  159. — The  right  calcaneus  seen  from  the  outer  surface  (J). 

Fig.  160. — The  right  calcaneus  seen  from  above  (^). 

Fig.  161. — The  right  navicular  bone  seen  from  behind  (|). 

Fig.  162. — The  right  navicular  bone  seen  from  in  front  (|). 

Fig.  163. — The  right  cuboid  bone  from  the  inner  surface  {]). 

Fig.  164. — The  right  internal  cuneiform  bone  seen  from  in  front  (-f). 

Fig.  165. — The  right  middle  cuneiform  bone  seen  from  behind  (|). 

Fig.  166. — The  right  external  cuneiform  bone  seen  from  behind  (|). 


THE  CUBOID  BONE. 

The  cuboid  bone  (Fig.  163)  is  situated  on  the  outer  side  of  the  foot,  in  front  of  the  anterior 
extremity  of  the  calcaneus  and  behind  the  bases  of  the  fourth  and  fifth  metatarsal  bones  (Figs. 
153  and  154).  It  is  irregularly  cuboid  in  form  and  its  inner  border  is  longer  than  the  outer  one. 
Its  dorsal  surface  is  convex,  its  anterior  surface  presents  two  articular  facets  for  the  bases  of  the 
fourth  and  fifth  metatarsal  lx)nes,  and  its  posterior  surface  is  saddle-shaped  and  articulates  with 
the  calcaneus.  The  internal  surface  (Fig.  163)  presents  a  flat  articular  facet  for  connection 
with  the  external  cuneiform  bone,  and  a  small  inconstant  one  for  the  navicular,  and  the  external 
surface  is  narrow  and  forms  a  part  of  the  outer  lx)rder  of  the  foot.  The  plantar  surface  presents 
a  flattened  tuberosity  (Fig.  153),  in  front  of  which  is  situated  a  broad  groove,  the  peraneal  groove, 
which  is  lined  with  cartilage  and  accommodates  the  tendon  of  the  peroneus  longus  muscle. 

THE  CUNEIFORM  BONES. 

The  three  cuneiform  bones  (Figs.  164  to  166)  are  situated  between  the  nax-icular  and  the 
bases  of  the  first  three  metatarsal  bones,  and,  as  their  name  indicates,  are  more  or  less  wedge- 
shaped. 

The  internal  or  first  cuneiform  bone  (Fig.  164)  is  by  far  the  largest  and  also  the  longest 
of  the  three,  and  it  has  the  narrow-  edge  of  its  wedge  directed  dorsally,  so  that  its  plantar  surface 
is  much  broader  than  the  dorsal  surface.  Its  internal  surface  is  dircctlv  continuous  with  the 
narrow  dorsal  one;  the  anterior  semilunar  surface  articulates  with  the  base  of  the  metatarsal 
lx)ne  of  the  great  toe;  the  posterior  triangular  surface  articulates  with  the  navicular  bone;  and 
the  external  surface  is  in  contact  with  the  middle  cuneiform  and  with  the  base  of  the  second 
metatarsal  Ixme,  and  exhibits  articular  facets  for  both. 

The  middle  or  second  cuneiform  bone  (Fig.  165)  is  the  smallest  and  the  shortest  of  the 
three.  The  thin  edge  of  its  wedge  is  directed  downward  and  is  almost  concealed  between  the 
external  and  the  internal  cuneiform  lx)nes;  its  base  forms  part  of  the  dorsal  surface  of  the  foot, 
and  its  ])Oslerior  surface  ])resenls  a  triangular  articular  facet  for  the  navicular  bone.  The  middle 
cuneiform  also  articulates  with  the  second  metatarsal,  and  with  the  external  and  internal  cuneiform 
bones. 

The  external  or  third  cuneiform  bone  (Fig.  166)  is  somewhat  larger  (especially  in  length) 
than  the  middle  one.     Its  thin  edge  is  likewise  directed  downward  and  its  broadest  surface  looks 


Posterior  articular  facet 


Middle  articular  facet 
Anterior  articular  fncet 


A  nterior  articular 
facet 
Middle 
articular        . 
facet         / 


Fig.  158.  Groove  far  tendon 

of  flexor  • ""/ 

hallucis  longus       Inner  proeess  of 
tuberosity 
Sulcus  calcanei 
Posterior  articular  facet 


Middle  articular  facet 
Anterior  articular  facet 


Tuberosity 

1  Outer  process      Trochlear  process 

of  tuberosity  Fig,  JSg, 

Articular  facet  (mid.  cuneiform  bone) 

Fig.  162. 


Arlicii/iir      if. 


Fig.  163. 


THE  SKELETON  OF  THE  LOWER  EXTREMITY.  105 

toward  the  dorsum  of  the  foot.    It  articulates  with  the  navicular,  cuboid,  and  middle  cuneiform, 
and  with  the  second,  third,  and  fourth  metatarsal  bones. 

THE  FIVE  ISETATARSAL  BONES. 

The  metatarsal  bones  (Figs.  153  to  155)  arc  typical  long  bones,  each  consisting  of  a  prox- 
imal extremity  or  base,  of  a  shafl,  and  of  a  distal  extremity  or  head.  They  articulate  with 
the  cuboid  and  cuneiform  bones  behind  and  with  the  phalanges  in  front,  and  the  bases  of  the 
socond  to  the  fifth  metatarsal  bones  also  articulate  with  each  other. 

The  first  metatarsal  bone  is  short  and  very  thick;  the  second  is  the  longest.  The  base 
of  the  first  possesses  a  broad  plantar  projection,  the  tuberosity  of  tlie  first  metatarsal,  which  is 
ciirected  outward,  and  that  of  the  fifth  presents  a  similar  process,  the  tuberosity  0}  the  fifth 
meiatarsal,  which  extends  some  distance  beyond  the  outer  border  of  the  foot. 

The  bases  of  the  metatarsal  bones  exhibit  the  following  articular  facets:  the  base  of  the  first  presents  a  single  facet 
for  the  internal  cuneiform  bone;  that  of  the  second  a  proximal  facet  for  the  middle  cuneiform,  an  inner  facet  for  the 
internal  cuneiform,  and  two  lateral  facets  for  the  third  metatarsal  and  the  external  cuneiform  bone;  that  of  the  third 
an  internal  (frequently  a  double)  facet  for  the  second  metatarsal,  a  proximal  one  for  the  external  cuneiform,  and  an 
external  one  for  the  fourth  metatarsal  bone;  the  base  of  the  fourth  has  a  proximal  facet  for  the  cuboid,  two  internal  facets 
for  the  third  metatarsal  and  the  external  cuneiform,  and  an  external  one  for  the  fifth  metatarsal  bone;  and  the  base  of 
the  fifth  metatarsal  bone  presents  a  proximal  facet  for  the  cuboid  and  an  internal  facet  for  the  fourth  metatarsal  bone. 

The  shafts  of  the  metatarsal  bones,  particularly  those  of  the  second  lo  the  fifth,  become  more 
slender  toward  their  heads  and  exhibit  a  curvature,  the  convexity  of  which  is  directed  toward 
Ae  dorsum  of  the  foot.  In  contrast  to  their  quadrangular  bases,  they  arc  of  triangular  prismatic 
form. 

The  Iteads  of  the  second  to  the  fifth  metatarsal  bones  are  smaller  than  the  bases  and  are 
compressed  from  side  to  side.  They  present  extensive  articular  surfaces,  convex  in  the  sagittal 
direction,  which  extend  far  upon  the  plantar  surface  of  the  head  and  serve  for  articulation  with 
.  ^^G  bases  of  the  proximal  phalanges.  On  the  lateral  surfaces  of  the  heads  are  depressions  for  the 
^^tachment  of  hgaments,  and  the  plantar  surface  of  the  strong  head  of  the  first  metatarsal  bone 
P^^sents  two  concave  articular  facets,  separated  by  a  ridge,  for  the  two  constant  sesamoid  bones 
^^  the  great  toe. 

THE  BONES  OF  THE  TOES,  PHALANGES. 

The  four  lesser  toes  each  have  three  phalanges,  but  the*  great  toe,  like  the  thumb,  has  but 
two  (Figs.  153  to  155).  The  phalanges  of  the  great  toe  are  considerably  thicker  than  those  of  the 
Remaining  four  toes,  and  also  thicker  than  those  of  the  thuml),  while  the  phalanges  of  the  four 
lesser  toes  are  considerably  shorter  and  more  slender  than  those  of  the  fingers. 

In  other  respects  the  phalanges  of  the  toes  are  almost  exactly  like  those  of  the  fingers,  with 
the  exception  of  irregularities  of  development  which  are  most  noticeable  in  the  distal  phalanges 
of  the  two  outer  toes  and  are  largely  to  be  attributed  to  the  effects  of  disuse.  The  middle  pha- 
langes of  these  two  toes  are  strikingly  short,  usually  even  shorter  than  the  terminal  phalanges; 
and  in  all  the  toes  it  is  only  the  proximal  phalanges  that  can  be  said  to  be  well  developed. 

As  in  the  hand,  each  phalanx  presents  a  base  and  a  trochlea^  and  the  distal  ends  of  the  third 
phalanges  terminate  in  an  ungual  tuberosity. 


I06  ATLAS   AND   TEXT-BOOK   OF   HUM^VN   ANATOMY. 

THE   SESAMOID    BONES   OF   THE  FOOT. 

Two  sesamoid  bones,  remarkable  on  account  of  their  size,  are  constantly  found  at  the 
metatarsophalangeal  joint  of  the  great  toe  (Fig.  153).  Inconstant  sesamoids  are  also  found  in 
the  tendon  of  the  peroneus  longus  muscle,  at  the  interphalangeal  joint  of  the  great  toe,  and  less 
frequently  in  the  tendon  of  the  tibialis  posterior  muscle. 

THE  SKELETON  OF  THE  FOOT  AS  A  WHOLE. 

The  skeleton  of  the  foot  (Figs.  153  and  155)  differs  from  that  of  the  hand  not  only  in  the 
number  and  form  of  the  component  elements  of  the  tarsus,  but  also  in  certain  peculiarities,  chiefly 
due  to  the  functional  adaptation  of  the  foot  as  a  support  for  the  erect  body.  While  the  axis  of 
the  hand  is  situated  in  the  direct  continuation  of  that  of  the  arm  and  forearm,  the  axis  of  the  foot 
is  placed  at  almost  a  right  angle  to  that  of  the  lower  extremity,  and  while  in  the  hand  the  phalanges 
take  up  about  one-half  of  the  length  of  the  skeleton,  in  the  foot  the  tarsus  alone  occupies  the  proxi- 
mal half  and  the  metatarsus  and  phalanges  together  form  the  anterior  half.  The  phalanges 
make  up  only  a  fifth  of  the  entire  length  of  the  foot. 

The  foot  shows  a  much  more  pronounced  curvature  than  do  the  relatively  flat  and  closely 
approximated  bones  of  the  hand,  and  this  curvature  is  practically  a  constant  one.  The  convexity 
is  directed  toward  the  dorsal,  the  concavity  toward  the  plantar  surface,  and  the  deepest  point 
of  the  concavity  is  situated  at  the  apex  of  the  middle  cuneiform  bone,  the  dorsal  surface  of  the 
same  bone  likewise  forming  the  highest  point  of  the  middle  portion  of  the  arch. 

The  arch  of  the  foot  is  supj)orted  posteriorly  by  the  tuberosity  of  the  calcaneus  and  anteriorly 
by  the  heads  of  the  metatarsal  bones.  The  tarsal  arch  is  formed  exclusively  by  the  tarsus  and 
metatarsus  and  is  open  internally,  since  the  inner  border  of  the  foot  is  much  higher  than  the  outer 
one,  which  is  in  contact  with  the  ground  throughout  its  entire  length.  The  sinus  of  the  tarsus 
(see  page  102)  is  a  striking  formation  which  gradually  becomes  narrower  as  it  passes  inward 
and  backward  from  the  outer  side  of  the  dorsal  surface.  The  tarsus  is  much  narrower  posteriorly 
than  anteriorlv. 

The  phalanges  of  the  second  to  the  fifth  toe  do  not  lie  in  one  plane  even  during  extension, 
but  are  strongly  curved  with  the  convexity  upward  and  seem  to  be  bent  upon  the  heads  of  the 
metatarsal  bones  like  claws,  so  that  only  their  tips  touch  the  ground. 

The  second  toe  is  the  longest  and  marks  the  longitudinal  axis  of  the  foot. 

Usually  the  only  tarsal  bones  possessing  centers  at  birth  are  the  calcaneus  (sixth  month)  and  the  talus  (astragalus) 
(seventh  month);  the  center  for  the  cuboid  appears  at  about  the  time  of  birth.  The  external  cuneiform  is  the  first  of 
the  three  cuneiform  bones  to  ossify  (first  year),  the  internal  is  the  next  (third  year),  and  the  middle  one  is  the  last,  its 
ossification  and  that  of  the  navicular  bone  (xrcurring  respectively  in  the  fourth  and  the  fourth  to  the  fifth  year.  The  cal- 
caneus alone  has  a  disc-like  epiphyseal  center  upon  its  posterior  surface,  corresponding  to  the  tuberosity;  this  appears 
in  the  tenth  vear  and  fuses  with  the  rest  of  the  b:)ne  at  from  the  fifteenth  to  the  sixteenth  vear. 

The  metatarsal  bones  ossify  much  earlier  than  do  the  tarsal  Ixmes  and  ossification  proceeds  in  a  manner  quite 
similar  to  that  of  the  metacarpal  lx)nes.  The  diaphyseal  nuclei  apjK*ar  in  the  eighth  to  the  ninth  fetal  week  and  the 
epiphyseal  centers  alsr)  arc  like  those  of  the  metacaq)al  bones,  ap|>earing  in  the  third  to  the  fourth  year  and  not  uniting 
with  the  diaphyseal  center  until  after  puberty. 

The  ossification  of  the  phalanges  of  the  foot  also  corresponds  exactly  to  that  of  the  phalanges  of  the  hand.  The 
diaphyseal  centers  appear  in  the  third  fetal  month,  the  epiphyseal  centers  in  the  third  to  the  fourth  year,  and  the  union 
of  the  epi])hyses  with  the  diaphyses,  as  in  the  metatarsal  bones,  occurs  after  puberty. 
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Sagittal  section  of  lumbar  vertebra. 


SYNDESMOLOGY. 

GENERAL  SYNDESMOLOGY. 

The  bones  of  the  body  are  connected  with  each  other  in  one  of  two  ways.    Two  neighboring 

bones  may  be  connected  simply  by  intervening  ligamentous,  cartilaginous,  or  any  other  form  of 

connective  tissue,  this  form  of  connection  Ixitween  two  parts  of  the  skeleton  being  called  a 

synarthrosis,  or   the   cartilaginous  articular  surfaces  of  two  neighboring  lx)nes  may  be    so 

approximated  that  the  two  opposc*d  surfaces  conform  to  each  other  and  arc  separated  by  a 

space.     Such  a  mode  of  connection  is  a  diarthrosis  or  a  joint,  and  is  by  far  the  more  perfect 

^node  of  connection,  allowing  of  a  much  more  extensive  range  of  motion  between  the  bones. 

SYNARTHROSES. 

The  synarthroses  are  classified,  according  to  the  character  of  the  tissue  connecting  the  ends 
^^f  the  bones,  into  syndesmoses,  synchondroses,  and  symphyses  (mixed  synarthroses).  In  the 
syndesmoses  the  intervening  substance  is  fibrous  connective  tissue  (usually  formed  connective 
tissue,  see  the  Sobotta-Huber  Atlas  and  Epitome  of  Histolog\'),  in  the  synchondroses  it  is 
^^.rtilage,  and  in  the  mixed  synarthroses,  cartilage  and  fibrous  connective  tissue. 

Synchondroses  are  rare  in  the  adult  body,  but  are  found  in  those  situations  in  the  undeveloped 
slcoleton  which  subsequently  become  ossified,  such  as  the  connections  between  the  epiphyses  and 
^i^physes  of  the  long  bones  (see  page  21).  An  example  is  furnished  by  the  attachment  of  the  first 
^ili  to  the  manubrium  of  the  sternum. 

The  syndesmoses  are  subdivided  into  two  groups,  true  syndesmoses  and  sutures  (see  pages  79 

^^^d  80).     The  true  syndesmoses  are  those  in  which  interosseous  ligaments,  which  may  be  elastic, 

^otually  connect  the  bones  with  each  other,  and,  like  the  joints,  they  arc  frecjuently  strengthened 

*^y  accessory  ligaments.     The  lower  end  of  the  fibula  is  firmly  connected  with  the  tibia  by  such 

^  s\'ndesmosis.     In  the  sutures  of  the  skull,  however,  the  soft  syndesmotic  mass  does  not  con- 

^«:t  the  bones,  which  are  united  by  the  sutures  themselves,  but  rather  separates  them.     A 

Peculiar  characteristic  of  the  suture  is  the  interlocking  of  the  contiguous  bony  margins  by  means 

of  serrated  projections  in  the  serrate  sutures,  but  if  one  lx)ny  margin  overlaps  the  other,  like  two 

shingles  on  a  roof,  it  is  spoken  of  as  a  squamous  suture.     Another  sulxlivision  of  the  suture  is 

the  relatively  infrequent  harmonic  suture,  which  is  the  simple  firm  ai)position  of  two  contiguous 

bones,  and  the  fixation  of  the  teeth  in  the  alveoli  of  the  jaws  may  also  l)e  designated  a  variety 

of  syndesmosis,  the  gomphosis,  the  syndesmotic  mass  in  this  instance  being  furnished  by  a  thin 

layer  of  periosteum  (see  page  68). 

In  the  mixed  synarthroses  or  symphyses  the  tissue  connecting  the  ends  of  the  bones  is  fibro- 

cartilage.    Typical  examples  are  furnished  by  the  connections  of  the  bodies  of  the  vertebrae 
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by  the  intervertebral  fibrocartilages,  and  by  the  connection  of  the  two  pubic  bones  by  the  inter- 
pubic  fibrocartilage. 

We  occasionally  find  a  combination  of  a  synarthrosis  (particularly  the  syndesmosis)  with 
a  joint,  as  in  the  connection  of  the  sacrum  with  the  innominate  bone,  or  articular  spaces  may 
appear  within  the  symphyses,  and  such  arrangements  are  termed  half -joints  (amphiarthroses). 

DIARTHROSES- 

The  diarthroses  or  tnie  joints  are  characterized  by  congruent  cartilaginous  surfaces  which 
are  separated  from  each  other  by  a  capillary  space,  and  are  provided  with  a  number  of  struc- 
tures, the  majority  of  which  are  absent  in  the  synarthroses.  These  arc  the  articular  capsules, 
the  accessor^'  ligaments,  and  the  articular  cartilages.  They  may  also  be  provided  with  special 
structures,  such  as  the  interarticular  cartilages  or  menisci,  diverticula  of  the  synovial  membrane 
forming  synovial  burscp,  glenoidal  lips,  joint  cushions  (designated  by  diCFerent  names  in  the 
different  joints),  and  bony  locking  mechanisms. 

The  articular  capsule  usually  surrounds  the  cartilaginous  articular  surfaces  of  the  con- 
tiguous bones  so  as  to  form  a  completely  closed  articular  cavity.  It  consists  of  an  external  firm 
fibrous  layer,  the  fibrous  layer,  and  of  an  internal  softer  vascular  layer,  the  synovial  layer  or 
membrane.  The  latter  gives  off  microscopic  thread-like  vascular  processes  of  irregular  shape,  the 
synovial  villi,  and  occasionally  it  forms  large  structures  visible  to  the  naked  eye,  the  synovial  jolds. 

The  articular  cavity,  usually  a  capillary  space,  is  filled  with  a  viscid  fluid,  the  synovia. 

The  articular  capsule  varies  in  thickness;  it  is  sometimes  strengthened  by  accessory  liga- 
ments and  sometimes  interrupted,  so  that  diverticula  of  the  synovial  membrane  protrude  through 
its  openings  and  form  synovial  bursas  (see  also  page  143),  whose  cavities  are  consequently 
directly  continuous  with  that  of  the  articulation  (communicating  synovial  bursae). 

Accessory  ligaments  form  important  components  of  the  articulations,  and  according  to 
function  the  ligaments  of  the  body  can  be  subdivided  into  the  following  classes:  (i)  Ligaments 
of  fixation;  i.  e.,  those  ligaments  which  firmly  unite  two  bones,  as  in  the  syndesmoses.  (2)  Re- 
inforcing ligaments  of  the  joint  capsule;  these  are  more  or  less  adherent  to  the  capsule  itself, 
but  sometimes  appear  as  independent  structures.  (3)  Check  ligaments,  i.  e.,  ligaments  which 
are  capable  of  limiting  certain  movements  of  the  joint.  (4)  Ligaments  of  conduction,  i.  e.,  liga- 
ments whose  function  is  to  conduct  vessels  and  nerves  to  a  part  of  a  bone.  (5)  Ligaments  which 
take  the  place  of  bone.  These  last  are  found  in  those  situations  where  neither  fixation,  nor 
inhibition,  nor  any  other  of  the  usual  functions  of  a  ligament  is  required;  they  extend  between 
portions  of  the  same  bone  or  convert  a  notch  into  a  foramen. 

The  interarticular  cartilages  or  articular  discs  (termed  menisci  when  of  a  purely  fibrous 
character)  serve  to  adapt  mutually  articular  surfaces  which  are  not  completely  congruent.  They 
are  attached  to  the  inner  surface  of  the  joint  capsule  and  extend  for  a  varying  distance  between 
the  cartilaginous  ends  of  the  bones.  In  the  most  extreme  cases  they  divide  the  articular  cavity 
into  two  portions,  so  that  the  articular  extremity  of  one  bone  is  in  relation  to  one  side  of  the 
articular  disc  and  that  of  the  other  bone  to  the  other  side.  In  such  a  joint  the  articular 
extremities  of  the  two  bones  are  not  in  immediate  contact  with  each  other,  and  it  is  consequently 
possible  to  distinguish  unilocular  and  bilocular  joints. 
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In  other  cases  the  discs  or  menisci  are  perforated  in  the  middle  or  they  are  semicircular 
in  shape,  so  that  the  cartilaginous  extremities  of  the  bone  are  in  contact  only  in  the  middle  of 
the  articulation.  The  menisci  frequently  ser\'e  the  purpose  of  deepening  the  socket  of  a  joint 
or  they  may  act  as  joint  cushions. 

The  articular  margins  or  gletwidal  lips  are  usually  circular  connective-tissue  or  fibrocartil- 
aginous structures  which  are  situated  upon  the  margins  of  the  bony  socket  for  the  purpose  of 
increasing  its  size. 

The  joint  cushions,  usually  consisting  of  fatty  tissue,  fill  out  the  space  in  many  of  the  joints, 
and  are  for  the  purpose  of  breaking  the  jar  of  the  movements  of  the  ends  of  the  bone. 

Bony  locking  mechanisms  limit  the  movement  of  a  portion  of  the  skeleton,  the  movable 
part  striking  against  a  bony  projection. 

A  joint  is  usually  composed  of  only  two  bones,  in  which  case  it  is  termed  a  simple  joint. 
Sometimes,  however,  three  or  more  bones  enter  into  the  formation  of  a  joint  or  portions  of  the 
socket  are  formed  of  connective-tissue  components  (ligaments,  etc.),  in  which  case  the  joint 
is  termed  a  compound  joint. 

The  joints  of  the  human  body  are  classified  according  to  the  shape  of  their  articular  sur- 
faces. These  subdivisions  are  as  follows:  (i)  Uniaxial  joints;  (2)  biaxial  joints;  (3)  polyaxial 
joints. 

The  uniaxial  joints  are  composed  of  two  varieties,  those  with  a  transverse  axis  and  those 
with  a  longitudinal  axis;  /.  e.,  the  axis  of  motion  in  the  first  variety  is  at  right  angles  to  the  axis 
of  the  moving  bone  and  in  the  second  variety  the  two  axes  are  coincident. 

f.  UNIAXIAL  JOINTS. 

(a)  With  a  Transverse  Axis. — ^Thc  hinge  joint  or  ginglymus  belongs  in  this  class.  These 
joints  are  broad  and  the  articular  surfaces  arc  usually  not  quite  cylindrical,  the  convex  surface 
exhibiting  a  median  excavation  and  the  concave  socket  a  corresponding  elevation.  This  con- 
formation together  with  strong  lateral  ligaments  prevents  the  lateral  displacement  of  the  bones, 
so  that  the  axis  of  motion  coincides  with  the  axis  of  the  cylindroid  and  is  consequently  horizontal. 
The  motions  permitted  by  a  ginglymoid  joint  arc  designated  as  flexion  and  extension,  and  in 
complete  extension  the  bones  form  an  angle  of  180  degrees.  Types  of  the  ginglymus  or  hinge 
joint  are  furnished  by  the  inteq)halangeal  joints  of  the  fingers  and  toes. 

The  spiral  or  cochlear  joint  forms  a  subvariety  of  the  hinge-joint.  The  excavation  in  the 
cylindroid  and  the  elevation  in  the  socket  form  a  portion  of  a  spiral,  and  as  a  result  of  this  for- 
mation, flexion  is  accompanied  by  a  certain  amount  of  lateral  deviation.  Examf)les  are  fur- 
nished by  the  ankle-joint  and  by  a  portion  of  the  ell:K)w-joint. 

(b)  With  a  Longitudinal  Axis. — The  only  joint  of  this  character  is  the  pivot  or  trochoid 
joifUj  also  termed  a  lateral  ginglymus.  The  articulating  surfaces  are  horizontal  sections  of  a 
cylinder  or  cone  and  the  solid  cylinder  rotates  upon  its  axis  in  a  hollow  cylindrical  socket.  The 
superior  radio-ulnar  articulation  and  the  median  articulation  of  the  atlas  and  axis  are  typical 
examples  of  this  form  of  joint. 
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HRirtilage.    The  intervertebral  fibrocartilages  are  attached  to  the  upper  and  lower  surfaces  of 
m^  the  contiguous  vertebrae,  which  are  covered  with  a  thin  layer  of  cartilage. 

^  The  area  of  the  intervertebral  fibrocartilages  is  somewhat  greater  than  that  of  the  vertebral 

surfaces  between  which  they  are  situated,  and  they  are  thickest  in  the  middle,  where  they  rest 
against  the  slightly  concave  surfaces  of  the  vertebrae.  There  is  no  fibrocartilage  between  the 
atlas  and  the  axis;  the  first  one  is  situated  between  the  second  and  third  cervical  vertebrae  and 
the  last  one  between  the  fifth  lumbar  vertebra  and  the  sacrum.  There  are  consequently  twenty- 
three  intervertebral  fibrocartilages.  Like  the  bodies  of  the  vertebrae,  they  increase  both  m  cir- 
cumference and  in  height  from  above  downward;  the  smallest  and  thinnest  are  situated  between 
the  cervical  vertebra^  the  largest  and  thickest  between  the  lumbar  vertebrae.  The  lowermost 
discs  are  much  thicker  (about  one-third)  in  front  than  behind,  a  condition  which  is  particularly 
noticeable  in  the  last  one,  which  is  situated  at  the  promontory. 

THE  INTERVERTEBRAL  ARTICULATIONS. 

In  addition  to  the  mixed  synarthrotic  connection  between  the  vertebral  bodies,  the  true  verte- 
brae also  articulate  with  each  other  by  means  of  the  intcroertebral  articulations.  The  two  superior 
articular  processes  of  a  vertebra  articulate  with  the  two  inferior  articular  processes  of  the  over- 
lying bone  (see  page  23),  and  the  cartilaginous  surfaces  of  each  joint  are  enclosed  by  an  articular 
capsule,  w^hich  is  relaxed  in  the  cervical  and  tense  in  the  low'er  vertebral  region.  There  are  no 
accessor}'  ligaments.  The  joints  are  really  arthrodia,  and  the  synarthrotic  connections  of  the 
bodies  and  the  ligaments  of  the  arches  limit  their  range  of  motion  to  a  considerable  extent. 

THE  LIGAMENTS  OF  THE  VERTEBRAL  COLUMN. 

The  ligaments  of  the  vertebral  column  are  composed  of  tw^o  groups:  those  w^hich  run  through- 
out the  entire  length  of  the  vertebral  column;  and  those  which  regularly  recur  between  the  con- 
tiguous vertebrae.  The  first  grouj)  consists  of  the  longitudinal  ligaments,  of  which  there  is  an 
anterior  and  a  posterior  one.  The  anterior  longitudinal  ligament  is  attached  to  the  anterior 
surfaces  of  the  vertebral  bodies  and  of  the  intervertebral  fibrocartilages;  the  posterior  one  (partly) 
invests  their  posterior  surfaces. 

The  anterior  longitudinal  ligament  (Figs.  172,  180,  and  185)  commences  at  the  phar}-ngeal 
tubercle  upon  the  base  of  the  skull  as  a  narrow  band  w^hich  becomes  much  wider  as  it  descends, 
and  it  terminates  upon  the  anterior  surface  of  the  sacrum.  It  is  intimately  united  to  the  inter- 
vertebral fibrocartilages,  but  is  only  loosely  connected  with  the  middle  concave  portions  of  the 
vertebral  bodies.  The  ligament  gradually  disappears  laterally  by  becoming  continuous  with 
the  periosteum  of  the  bodies  of  the  vertebrae,  and  is  composed  of  long  superficial  fibers  and  of 
short  deep  ones  which  pass  from  one  vertebra  to  another. 

The  posterior  longitudinal  ligament  (Figs.  173  and  177)  extends  along  the  posterior  surface 
of  the  vertebral  bodies  as  the  anterior  ligament  does  along  their  anterior  surfaces,  but  it  is  con- 
siderably narrower  than  the  anterior  ligament.  It  begins  as  an  independent  ligament  at  the 
second  cervical  vertebra,  but  it  is  continued  upward  to  the  cranial  cavity  as  the  tectorial  mem- 
brane (see  page  115).  It  becomes  narrower  as  it  descends  and  terminates  in  the  sacral  canal. 
It  is  likewise  composed  of  a  superficial  and  of  a  deep  layer. 
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2.  BIAXIAL  JOINTS. 

This  class  of  joints  includes  the  ellipsoidal  or  condyloid  joint  and  the  saddle  joint. 

In  the  ellipsoidal  joint  the  convex  surface  of  an  ellipsoid  of  rotation  articulates  with  a  cor- 
responding concavity,  and  the  two  axes  of  motion,  the  lesser  and  the  greater  axis,  are  placed 
at  right  angles  to  one  another,  but  both  pass  through  the  same  bone.  An  example  is  found  in 
the  atlanto-occipital  articulation. 

The  saddle  joint  is  formed  by  the  approximation  of  two  saddle-shaped  surfaces,  i.  e.,  sur- 
faces which  are  concave  in  one  direction  and  convex  in  the  other.  Each  surface  alternately 
forms  a  head  and  a  socket,  and  the  two  axes  are  at  right  angles  to  one  another  but  are  situated 
in  different  bones.  The  most  typical  saddle  joint  of  the  human  body  is  the  carpometacarpal 
articulation  of  the  thumb. 

In  reality  the  motions  in  the  ellipsoidal  and  saddle  joints  arc  not  strictly  biaxial,  but  may 
occur  in  any  intcr\'ening  axis  between  the  two,  and  one  of  the  two  motions  is  frequently  so  lim- 
ited that  the  joint  practically  becomes  a  ginglymus. 

3.  POLYAXIAL  JOINTS. 

The  only  polyaxial  joints  arc  those  with  spherical  surfaces,  the  spheroid  joints.  These  are 
subdivided  into  two  varieties,  the  gliding  joints  or  arthrodia  and  the  ball-and-socket  joint  or 
enarthrosis. 

In  the  arthrodia  a  spherical  head  moves  in  a  spherical  socket,  but  the  articulating  surfaces 
are  segments  of  very  large  spheres,  and  may  seem  in  some  cases  to  be  almost  .planes.  Com- 
paratively Httle  motion  can  take  place  between  the  surfaces,  and  what  does  occur  is  more  or 
less  of  a  gliding  character.  Good  examples  of  arthrodia  are  to  be  seen  between  the  articulating 
processes  of  the  vertebrae. 

In  the  enarthroses  the  articulating  surfaces  are  more  extensive  segments  of  smaller  spheres 
and  the  capsular  ligaments  arc  roomy  and  relaxed,  so  that  a  considerable  range  of  motion  is 
possible  between  the  two  bones.  Typical  examples  of  these  ball-and-socket  joints  are  to  be 
found  in  the  shoulder-joint  and  hip-joint. 
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JOINTS  AND  LIGAHENTS  OF  THE  VERTEBRAL  CX)LUiaN. 

THE  CONNECTIONS  OF  THE  VERTEBRAL  BODIES. 

The  bodies  of  the  true  vertebra?  arc  connected  by  intervertebral  fibrocartilages  (Figs.  172 
to  175),  each  of  which  (Fig.  174)  consists  of  an  external  firm  fibrous  ring  composed  of  concentric 
and  interwoven  bundles  of  connective  tissue,  and  of  a  central  gelatinous  or  pulpy  nucleuSy  the 
latter  being  firmly  compressed  within  the  fibrous  ring  and  between  the  adjacent  vertebral  sur- 
faces so  that  it  rises  above  the  level  of  a  horizontal  section  of  the  disc.  Among  other  substances 
it  contains  true  cartilage  and  the  remains  of  the  chorda  dorsalis,  an  embryonic  structure  which 
indicates  the  future  position  of  the  vertebral  column  and  is  composed  of  a  substance  resembling 
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cartilage.    The  intervertebral  fibrocartilages  are  attached  to  the  upper  and  lower  surfaces  of 
the  contiguous  vertebra?,  which  are  covered  with  a  thin  layer  of  cartilage. 

The  area  of  the  intervertebral  fibrocartilages  is  somewhat  greater  than  that  of  the  vertebral 
surfaces  between  which  thev  are  situated,  and  thev  arc  thickest  in  the  middle,  where  thev  rest 
against  the  slightly  concave  surfaces  of  the  vertebrae.  There  is  no  fibrocartilage  between  the 
atlas  and  the  axis;  the  first  one  is  situated  between  the  second  and  third  cervical  vertebra?  and 
the  last  one  between  the  fifth  lumbar  vertebra  and  the  sacrum.  There  are  consccjuently  twenty- 
three  intervertebral  fibrocartilages.  Like  the  bodies  of  the  vertebra?,  they  increase  both  in  cir- 
cumference and  in  height  from  above  downward;  the  smallest  and  thinnest  are  situated  between 
the  cervical  vertebra*,  the  largest  and  thickest  between  the  lumbar  vertebra?.  The  lowermost 
discs  are  much  thicker  (about  one-third)  in  front  than  behind,  a  condition  which  is  particularly 
noticeable  in  the  last  one,  which  is  situated  at  the  promontory. 

THE  INTERVERTEBRAL  ARTICULATIONS* 

In  addition  to  the  mixed  synarthrotic  connection  between  the  vertebral  bodies,  the  true  verte- 
brae also  articulate  with  each  other  by  means  of  the  interjericbral  articulations.  The  two  superior 
articular  processes  of  a  vertebra  articulate  with  the  two  inferior  articular  processes  of  the  over- 
lying bone  (see  page  23),  and  the  cartilaginous  surfaces  of  each  joint  are  enclosed  by  an  articular 
capsule,  which  is  relaxed  in  the  cervical  and  tense  in  the  lower  vertebral  region.  There  are  no 
accessor)'  ligaments.  The  joints  are  really  arthrodia,  and  the  synarthrotic  connections  of  the 
bodies  and  the  ligaments  of  the  arches  limit  their  range  of  motion  to  a  considerable  extent. 

THE  LIGAMENTS  OF  THE  VERTEBRAL  COLUMN. 

The  ligaments  of  the  vertebral  column  are  composed  of  two  groups :  those  which  run  through- 
out the  entire  length  of  the  vertebral  column;  and  those  which  regularly  recur  between  the  con- 
tiguous vertebra?.  The  first  grouj)  consists  of  the  longitudinal  ligaments,  of  which  there  is  an 
anterior  and  a  posterior  one.  The  anterior  longitudinal  ligament  is  attached  to  the  anterior 
surfaces  of  the  vertebral  bodies  and  of  the  intervertebral  fibrocartilages;  the  posterior  one  (partly) 
invests  their  posterior  surfaces. 

The  anterior  longituditial  ligament  (Figs.  172,  180,  and  185)  commences  at  the  j)har}'ngeal 
tubercle  upon  the  base  of  the  skull  as  a  narrow  band  which  becomes  much  wider  as  it  descends, 
and  it  terminates  upon  the  anterior  surface  of  the  sacrum.  It  is  intimately  united  to  the  inter- 
vertebral fibrocartilages,  but  is  only  loosely  connected  with  the  middle  concave  portions  of  the 
vertebral  bodies.  The  ligament  gradually  disaj^pears  laterally  by  becoming  continuous  with 
the  periosteum  of  the  bodies  of  the  vertebne,  and  is  c()mj)osed  of  long  superficial  fibers  and  of 
short  deep  ones  which  pass  from  one  vertebra  to  another. 

The  posterior  longitudinal  ligament  (Figs.  173  and  177)  extends  along  the  posterior  surface 
of  the  vertebral  bodies  as  the  anterior  ligament  docs  along  their  anterior  surfaces,  but  it  is  con- 
siderably narrower  than  the  anterior  ligament.  It  begins  as  an  inde])endent  ligament  at  the 
second  cer\'ical  vertebra,  but  it  is  continued  upward  to  the  cranial  cavity  as  the  tectorial  mem- 
brane (see  page  115).  It  becomes  narrower  as  it  descends  and  terminates  in  the  sacral  canal. 
It  is  likewise  composed  of  a  superficial  and  of  a  deep  layer. 
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Fig.  172. — The  anterior  longitudinal  ligament  in  the  lower  thoracic  portion  of  the  vertebral  column, 

together  with  the  costo- vertebral  ligaments  seen  from  in  front  (f). 

Fig.  173. — ^The  posterior  longitudinal  ligament  in  the  lower  thoracic  and  upper  lumbar  portions  of  the 

vertebral  column.    The  vertebral  arches  have  been  removed  j^f). 

Fig.  174. — Horizontal  section  through  an  inter\^ertebral  fi&rocartilage  (somewhat  enlarged). 

Fig.  175. — ^Two  thoracic  vertebra?  divided  longitudinally  in  the  median  line  and  showing  the  ligamenta 

flava. 

Fig.  176. — The  ligamenta  flava  of  the  thoracic  vertebral  arches  seen  from  in  front,  the  arches  having  been 

separated  from  the  bodies.    The  left  ribs  have  been  disarticulated  and  removed;  the 
right  ones  are  retained  in  their  natural  position  (}). 

Fig.  177. — The  posterior  longitudinal  ligament  and  inter\-ertebral  fibrocartilages  of  the  lumbar  vertebra?, 

the  vertebral  arches  having  l)een  removed  (}). 

Fig.  178. — A  longitudinal  section  taken  at  about  45  degrees  to  the  median  plane  through  four  thoracic 

vertebrae  to  show  the  costo- vertebral  articulations  (f). 

Fig.  179. — The  ligaments  of  the  middle  and  lower  thoracic  vertebrae  and  their  ribs,  seen  from  behind  (}). 

Fig.  180. — ^The  ligaments  of  the  middle  and  lower  thoracic  vertebrae  and  their  ribs  seen  from  the  left  side. 

The  uppermost  rib  has  been  disarticulated  and  removed  (}). 


It  widens  opposite  each  intervertebral  fibrocartilagc,  to  which  it  is  firmly  united,  but  it  is 
but  loosely  connected  to  the  bodies  of  the  vertebrae,  being  separated  from  them  by  venous  plexuses. 

In  addition  to  the  longitudinal  ligaments,  this  group  also  contains  a  portion  of  the  supra- 
spinous ligament.  It  will  Ix?  described  subsequently,  however,  together  with  the  intcrspinous 
ligaments  with  which  it  is  intimately  connected. 

The  short  ligaments  of  the  vertebral  column,  connecting  contiguous  vertebrae,  are  sub- 
divided into  those  connecting  the  arches  and  those  connecting  the  processes. 

The  ligaments  between  the  vertebral  arches,  the  ligamenta  flava  (Figs.  175  and  176),  are 
strong  and  arc  composed  almost  entirely  of  elastic  tissue,  to  which  they  owe  their  pronounced 
yellow  color  and  hence  their  name.  They  extend  anteriorly  as  far  as  the  posterior  margins  of 
the  articular  ca])sulcs  of  the  intcr\Trtebral  articulations  and  consequently  close  the  vertebral 
canal  except  at  the  situation  of  the  intervertebral  foramina.  With  the  exception  of  a  distinct 
groove  in  the  median  line,  their  internal  surface  is  absolutely  smooth  and  is  directly  continuous 
with  the  inner  surfaces  of  the  vertebral  arches.  By  their  elasticity  they  keep  the  posterior  wall 
of  the  vertebral  canal  smooth  during  flexion  of  the  vertebral  column  and  they  also  sJpport  the 
backward  movement  of  the  vertebral  column  during  extension.  They  commence  between  the 
second  and  third  cervical  vertcbrx*  (sometimes  between  the  first  and  second)  and  extend  to  the 
last  lumbar  vertebra,  and  are  strongest  below  and  weakest  above. 

The  intcrtranversc  ligaments  (Figs.  179  and  180)  are  unimportant  and  inconstant  ligaments 
connecting  the  transverse  processes  of  the  vertebrae;  they  are  particularly  developed  in  the 
thoracic  and  lumbar  regions. 

The  intcrspinous  ligaments  (Fig.  175)  connect  the  spinous  processes  of  contiguous  vertebrae 
and  attain  their  greatest  development  in  the  lumbar  region.  They  are  continuous  anteriorly 
with  the  ligamenta  flava  and  i>osteriorly  wit-h  the  supraspinous  ligament  (Fig.  1 79)  which  con- 
nects the  apices  of  the  spinous  i)rocesses  and  forms  an  independent  ligament.     The  interspinous 
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and  supraspinous  ligaments  are  found  throughout  the  entire  extent  of  the  true  vertebrae.  In  the 
cervical  vertebrae  they  form  the  ligamentutn  nucfuB  (Fig.  239),  which  is  rich  in  elastic  fibers, 
although  relatively  poorly  developed  in  the  human  subject.  It  commences  at  the  spinous  process 
of  the  seventh  cervical  vertebra  (vertebra  prominens)  and  is  inserted  into  the  external  occipital 
crest  and  the  external  occipital  protuberance.  It  consists  of  a  posterior  vertical  band  which  is 
stretched  between  the  previously  mentioned  terminals  and  which  receives  oblique  additions  from 
the  tips  of  the  spinous  processes  of  the  remaining  cervical  vertebrae. 

THE  ARTICULATION  OF  THE  SACRUM  AND  COCCYX- 

The  apex  of  the  sacrum  and  the  first  coccygeal  vertebra  are  connected  by  the  sacrococcygeal 
symphysis  and  by  a  number  of  relatively  unimportant  ligaments.  Upon  the  anterior  surface 
of  the  two  bones  is  situated  the  anterior  sacrococcygeal  ligament  (Fig.  210),  to  either  side  are 
the  lateral  sacrococcygeal  ligaments  (Fig.  210),  passing  to  the  transverse  process  of  the 
first  coccygeal  vertebra  and  thereby  forming  a  fifth  sacral  foramen,  and  posteriorly  there  are 
the  posterior  sacrococcygeal  ligaments,  which  are  two  in  number,  a  superficial  and  a  deep  one. 
The  superficial  posterior  sacrococcygeal  ligament  (Figs.  206  and  207)  connects  the  sacral  and 
coccygeal  comua,  and  closes  in  the  greater  portion  of  the  sacral  hiatus;  the  deep  posterior  sacro- 
coccygeal ligament  (Fig.  206)  extends  between  the  posterior  surfaces  of  the  bodies  of  the  first 
coccygeal  and  last  sacral  vertebrae  and  represents  the  lowermost  extremity  of  the  posterior  longi- 
tudinal ligament. 

The  movements  of  the  vertebral  column  arc  dependent  upon  the  positions  of  the  articular  processes,  and  they  are 
much  freer  in  the  cervical  and  lumbar  regions  than  in  the  thoracic.  Flexion  and  extension  are  most  pn)nounced  in  the 
lumbar  region,  lateral  curvature  in  the  thoracic  region,  and  while  the  range  of  motion  between  any  two  vertebrae  is  slight, 
the  full  range  of  motion  of  the  entire  vertebral  column  is  considerable,  since  it  represents  the  sum  total  of  the  motions 
of  its  individual  segments. 

THE  ARTICULATION  OF  THE  UPPER  TWO  CERVICAL  VERTEBRE  WITH  EACH  OTHER  AND 

WITH  THE  OCCIPUT. 

The  Atlanto-occipital  and  the  Atlanto-axial  Articulations. — The  movements  of  the 
head  upon  the  vertebral  column  are  made  possible  by  a  combination  of  joints  which  includes 
both  atlanto-occipital  articulations  and  the  atlanlo-axial  articulation.  The  atlanto-occipital 
articulations  function  as  bilaterally  s\Tnmetrical  joints,  each  of  which  is  formed  by  an  occipital 
condyle  and  a  superior  articular  facet  of  the  atlas,  and  from  the  shape  of  the  articular  surfaces 
is  classified  as  an  ellipsoidal  joint.  The  capsule  is  rather  roomy  and  relaxed  and  the  joint 
possesses  no  individual  accessor)'  ligaments. 

The  atlanto-axial  (atlanto-epistrophic)  articulation  is  much  more  important  and  complicated 
and  consists  of  three  separate  articulations.  These  are  the  two  articulations  between  the 
inferior  articular  surface  of  the  atlas  and  the  superior  articular  surface  of  the  axis  (epistropheus) 
and  the  articulation  between  the  anterior  surface  of  the  odontoid  process  and  the  posterior  sur- 
face of  the  arch  of  the  atlas.  All  three  joints  work  together,  their  surfaces  together  forming 
an  articular  surface  resembling  a  cone.  The  axis  of  rotation  of  the  joint  is  vertical  and  cor- 
responds to  the  long  axis  of  the  odontoid  process. 

The  articulation  between  the  odontoid  process  and  the  anterior  arch  of  the  atlas  is  a  pivot 
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Fig.  tSi. — A  frontal  lonfritudinal  section  of  the  sternum  and  costal  cartilages  (]). 

Fic.  1S2. — A  portion  of  the  occipital  bone  together  with  the  atlas  and  axis  (epistropheus)  and  their 
iiguments  seen  from  behind.  On  the  left  side  the  capsule  of  the  atlanto-axial  articula- 
tion has  been  removed  (jj). 

Fig.  183. — A  poriion  of  the  occipital  bone  together  with  the  upper  three  cenical  rertebne  seen  from 
in  front.     The  capsular  ligaments  have  been  removed  on  the  right  side  (^5). 


ftrochoid)  joint  with  incomplete  articular  surfaces,  since  the  odontoid  process  is  frequently 
covered  with  cartilage  upon  its  anterior  surface  only,  its  posterior  surface  articulating  with  the 
transverse  ligament  of  the  atlas  by  a  separate  joint.  Both  joints  have  separate  capsules;  the 
posterior  one  is  also  regarded  as  a  synovial  bursa. 

The  paired  lateral  articulations  arc  peculiar  in  that  both  of  the  articulating  surfaces  are 
slightly  convex,  so  that  during  rest  there  is  only  a  line  of  contact.  The  rotation  effected  b>'  the 
combined  joints  is  consequently  not  in  one  plane,  but  assumes  a  spiral  character. 
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The  i.a]>sulcs  of  tht-  atlanlo-a.xial  joints  are  roomy  and  relaxed.  The  articulation  is  pro- 
\iikd  with  a  scrit-s  of  jiicessor)'  ligaments  which  elTcct  an  extremely  firm  connection  between 
the  head  and  thf  first  two  lerlebne. 

The  iritnsvrrxf  li^iimrnl  of  the  atlas  (Figs.  186  and  187)  is  a  vcr>-  strong  and  firm  tibro- 
carlilaginous  l»and  which  is  attached  to  the  inner  margins  of  the  lateral  masses  of  the  atlas; 
it  passes  acnjss  the  spinal  foramen  of  the  atlas  in  a  cur\cd  direction,  the  convexity  being  pos- 
terior, and  invf^ts  the  odontoid  process  of  the  axis  (dnis  ephlrophci)  behind.  It  divides  the 
spinal  foramen  into  two  comjiartments,  a  small  anterior  one  for  the  axeption  of  the  odontoid 
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process  and  a  larger  posterior  one  for  the  spinal  cord.  The  portion  of  the  ligament  which  is 
in  contact  with  the  posterior  surface  of  the  odontoid  process  is  covered  with  cartilage  and  there 
is  (usually)  an  articulation  in  this  situation. 

From  the  middle  of  the  transverse  ligament  of  the  atlas  arc  given  off  two  vertical  fasciculi, 
one  of  which  passes  upward  toward  the  occipital  bone  and  the  atlanto-occi])ital  membrane, 
while  the  other  passes  downward  and  is  inserted  into  the  ]>osterior  surface  of  the  body  of  the 
axis  (epistropheus).  The  combination  of  these  fasciculi  with  the  transverse  ligament  forms  what 
is  known  as  the  cruciate  liqamcfit  (Fig.  187). 

The  joint  possesses  three  other  ligaments  which  arise  from  the  odontoid  process  of  the  axis, 
a  small  weak  middle  ligament  and  two  strong  lateral  ligaments.  The  middle  ligament  is  known 
as  the  apical  odontoid  ligament  CFig.  18S)  and  runs  from  the  tij)  of  the  odontoid  ])RX'ess  to  the 
margin  of  the  occipital  b(^ne.  It  is  a  quite  thin  and  insignificant  structure  and  has  scarcely  any 
mechanical  function.     It  contains  remains  of  the  chorda  dorsalis  (see  j^age  1 10). 

The  strong  ligaments  extending  laterally  from  the  odontoid  ])rocess  are  the  alar  ligaments 
(Fig.  188),  and  the}'  pass  obliquely  upward  toward  the  inner  margins  of  the  condyles  of  the 
occipital  bone.  They  attach  the  odontoid  process  to  the  skull  and  act  as  check  ligaments  for 
the  atlantoaxial  joint.     The  cruciate  ligament  partly  covers  them  when  viewed  from  behind. 

The  ligaments  arising  from  the  o<lontoid  process  and  the  transverse  ligament  of  the 
atlas  are  sej)arated  from  the  vertebral  canal  by  a  firm  broad  ligamentous  mass,  the  tectorial 
membrane  (Fig.  183),  which  forms  a  smooth  surface  exhibiting  in  relief  the  underlying  odontoid 
process  and  alar  ligaments.  In  the  skull  it  is  continuous  with  the  dura  mater,  and  below  it  is 
continued  into  the  dee])er  layers  of  the  j)osterior  longitudinal  ligament.  It  is  separated  from 
the  atlas  by  a  plexus  of  veins. 

A  further  j)eculiarity  of  the  articulation  of  the  first  two  cervical  vertebra?  with  the  occiput 
is  furnished  by  the  atlanto-occipital  (obturator)  membranes,  which  serve  to  close  the  broad  spaces 
which  exist  Ix'tween  the  atlas  and  the  occiput.  The  anterior  atlanto-occipital  (obturator)  mem- 
brane (Fig.  183)  fulfils  this  function  u])on  the  anterior  surface  of  the  two  vertebras  it  is  stretched 
between  the  occipital  lx)ne  and  the  anterior  arch  of  the  atlas  and  is  adherent  to  the  upi)er 
extremity  of  the  anterior  longitudinal  ligament. 

The  posterior  atlanto-occipital  {obturator)  membrane  (Fig.  182)  is  to  he  regarded  as  repre- 
senting the  ui)permost  ])ortion  of  the  ligamenta  fiava,  although  it  has  not  the  elastic  stnicture 
of  the  latter  ligament,  and  is  much  thinner.  It  ck)ses  in  the  space  Ix'tween  the  (H\i])ut  and  the 
IX)sterior  arch  of  the  atlas,  leaving  apertures  for  the  passage  of  vessels  and  nen-es,  and  is  con- 
tinued in  the  inters])ace  between  the  alias  and  axis,  taking  the  place  of  the  first  ligamentum 
flavum. 

In  the  ailantc)-<K-(  ijiiial  artitulaiinn  tluTi-  i-;  gradually  no  movement  pemiitte«l  alH)Ul  ihe  short  sagittal  axis,  but 
the  chief  movement  <Hiurs  al>out  the  horizontal  anil  tran>verse  axis  an<l  consists  of  the  nodding  movements  of  the  head. 

In  the  atlanto-axial  artirulation  the  actual  rotation  «)f  tin-  head  «M(urs  alwmt  a  vertii  .d  axis  j)assing  through  the 
odontoid  pnx*ess  of  the  axis.  The  main  joint  aits  ;»>  a  j)ivot-joint,  liut  the  rotation  i>  cheeked  by  the  alar  ligaments  and 
amounts  to  about  40  degrees  only  in  each  direction;  the  lateral  joints  allow  of  a  spiral  motion. 
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Fig.  185. — The  tectorial  membrane  seen  from  behind.     The  posterior  portion  of  the  occipital  bone  and 

the  arches  of  the  three  upper  cervical  vertebrae  have  b^n  removed,  as  well  as  the  cap- 
sular ligaments  of  the  right  side  (-ft). 

Fig.  186. — The  atlanto-odontoid  articulation.    The  odontoid  process  (dens  epistrophei)  and  the  anterior 

arch  of  the  atlas  have  been  cut  (-ft). 

Fig.  187. — The  cruciate  ligament  after  removal  of  the  tectorial  membrane.    The  articular  capsules  have 

also  been  removed  on  the  right  side  (-ft). 

Fig.  188. — The  alar  ligaments  after  removal  of  the  cruciate  ligament.     The  articular  capsules  as  in  the 

preceding  figure  (-ft). 


THE  ARTICULATIONS  OF  THE  RIBS  WITH  THE  VERTEBRAL  COUTSm  AND  WITH  THE 

STERNUM. 

The  posterior  extremities  of  the  ribs  arc  connected  with  the  thoracic  vertebrae  by  arthrodial 
joints  (Figs.  172,  176,  and  178  to  180);  their  anterior  extremities  (Fig.  181)  articulate  with  the 
sternum  or  with  each  other  by  means  of  either  arthrodial  joints  or  synchondroses.  The  anterior 
extremities  of  the  two  lowermost  ribs  are  not  attached  to  any  portion  of  the  skeleton. 

The  ribs  arc  connected  to  the  vertebrae  by  a  double  articulation.  The  head  of  each  rib 
articulates  with  the  bodies  of  two  adjacent  vertebrae  (the  exceptions  arc  given  upon  page  26)  and 
the  tubercles  of  the  ribs,  with  the  exception  of  the  last  two  (sec  page  27),  articulate  with  the 
transverse  processes. 

The  articulations  of  the  heads  of  the  ribs,  with  the  exception  of  the  uppermost  and  the  two 
lowermost,  are  characterized  by  the  fact  that  the  intervertebral  fibrocartilage  between  the  two 
vcrtebrx  forming  the  articular  cavities  is  continued,  as  the  inierartictUar  ligament  (Fig.  178), 
as  far  as  the  crest  upon  the  head  of  the  rib,  and  divides  the  articulation  into  two  compartments. 
The  weak  articular  capsules  arc  reinforced  by  the  radiate  (stellate)  ligaments  (Figs.  172  and  180), 
which  arise  from  the  head  of  the  rib  and  radiate  to  the  lateral  surfaces  of  the  bodies  of  the 
vertebrae  forming  the  articulation. 

The  costo-transverse  articulations  have  capacious  capsules  and  are  characterized  by  possess- 
ing quite  a  number  of  reinforcing  or  check  ligaments.  The  posterior  surface  of  the  capsule  is 
reinforced  by  a  short  tense  ligament,  the  ligament  of  the  costal  tubercle  (posterior  costo-transverse 
ligament)  (Fig.  179),  which  is  approximately  quadrangular  and  composed  of  parallel  fibers,  and 
extends  outward  and  slightly  upward  from  the  tip  of  the  transverse  process  to  the  posterior  sur- 
face of  the  neck  of  the  articulating  rib. 

The  ligament  0}  the  neck  (middle  costo-transverse  or  interosseous  ligament)  (Fig.  178)  almost 
completely  fills  the  space  between  thb  neck  of  the  rib  and  the  transverse  process  of  the  thoracic 
vertebra.  It  is  horizontal  and  passes  from  the  anterior  surface  of  the  transverse  process  of  the 
vertebra  to  the  i)osteri()r  surface  of  the  neck  of  the  rib.  The  costo-transverse  (superior  costo- 
transverse) ligaments  run  between  the  i)Osterior  extremities  of  the  ribs  and  the  transverse  proc- 
esses, and  each  may  be  regarded  as  consisting  of  an  anterior  and  a  posterior  costo-transverse  liga- 
ment, lx)lh  of  which  pursue  a  similar  course  from  the  neck  of  the  rib  to  the  transverse  process 
of  the  overlying  vertebra.  The  anterior  ligament  (Figs.  179  and  180)  is  tolerably  stroilg  and 
approximately  rhomboid  in  shape;   it  passes  from  the  lower  margin  of  the  transverse  process 
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and  frequently  also  from  the  lower  border  of  the  adjacent  rib  to  the  neck  of  the  next  lower  rib. 
The  posterior  ligament  (Fig.  179)  is  much  weaker  than  the  anterior  one;  it  is  triangular  in  shape 
and  runs  from  the  base  of  the  transverse  process  (or  also  from  the  articular  process)  to  the  pos- 
terior surface  of  the  neck  of  the  next  lower  rib.  The  two  ligaments  form  the  boundaries  of  an 
opening,  the  costo-transverse  forameny  which  gives  passage  to  the  intercostal  branch  of  the  spinal 
ner\'c. 

The  movements  of  the  ribs  upon  the  vertebrae  are  considerably  limited  by  the  surrounding  check  ligaments.  The 
two  joints,  that  of  the  head  and  that  of  the  tulxircle,  act  together  as  a  combined  articulation  which  partakes  of  the  nature 
of  a  pivot  joint,  whose  axis  corresponds  to  the  neck  of  the  rib  and  is  therefore  almost  transverse.  The  movement  about 
this  axis  is  such  that  the  anterior  extremities  of  the  ribs  arc  elevated,  and  the  distance  between  their  anterior  extremities 
and  the  vertebral  column  is  increased. 

The  costal  cartilages  are  connected  with  the  sternum  partly  by  synchondroses  and  partly 
by  movable  joints,  the  sterno-costal  articulations  (Fig.  181).  The  first  costal  cartilage  is  always 
united  to  the  sternum  bv  a  svnchondrosis,  but  between  the  anterior  extremities  of  the  second 
to  the  seventh  costal  cartilages  and  the  sternum,  however,  there  arc  usually  true  joints.  The 
second  sternocostal  articulation  (and  frequently  the  remaining  ones)  always  contains  an  inter- 
articular  ligament  (Fig.  181)  which  passes  from  the  synchondrosis  between  the  manubrium  and 
the  body  of  the  sternum,  or  from  the  outer  margin  of  the  body,  to  the  anterior  extremity  of  the 
costal  cartilage  and  divides  the  joint  into  two  compartments.  This  ligament  is  inconstant  in 
the  articulations  of  the  third  to  the  seventh  costal  cartilages  with  the  sternal  border,  and  when 
it  is  present  it  is  frequently  so  situated  that  the  articulation  is  unequally  subdivided. 

The  anterior  surfaces  of  the  articular  capsules  of  the  sternocostal  articulations  are  rein- 
forced by  the  radiate  ligaments  (Fig.  192)  which  arise  from  the  ends  of  the  costal  cartilages  and 
spread  out  like  fans  upon  the  anterior  surface  of  the  sternum.  The  interlacing  fibers  of  the 
radiate  ligaments  of  the  lower  cartilages  form  a  membrane,  the  sternal  membrane^  upon  the 
anterior  surface  of  the  lower  j)ortion  of  the  sternum,  and  are  blended  with  the  periosteum  in 
this  situation. 

Joints,  which  are  known  as  the  intcrchondral  joints,  may  also  be  present  between  the  costal 
cartilages  of  the  fifth  to  the  tenth  ribs  (see  page  33),  and  in  the  sternum  itself  there  is  a  sterfuU 
syfichondrosis  (see  page  34)  between  the  manubrium  and  body  which  frequently  has  an  articular 
cavity,  and  sometimes  also  a  synchondrosis  between  the  body  and  the  xi|)hoi(l  j)rocess. 

The  intercostal  ligaments  are  really  modified  fascicX  which  will  be  considered  in  the  descrip- 
tion of  the  muscles  (see  page  169). 

The  actual  range  of  motion  of  the  ci)stal  cartilages  in  the  strrnocostal  articulations  is  (juiti-  limited,  but  it  is  con- 
siderably increased  by  the  elasticity  of  the  cartilages  themselves.  The  costovertebral  and  the  costosternal  articulations 
act  simultaneouslv  and  in  the  same  manner. 


THE  ARTICULATIONS  AND  LIGAMENTS  OF  THE  HEAD. 

The  only  movable  joint  between  the  bones  of  the  head  is  the  temporo-maxillar)'  articulation. 
The  remaining  bones  are  united  by  .sutures,  the  terminolog}'  of  which  has  already  been  discussed 
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Fig.  189. — The  right  temporo-mandibular  articulation  seen  from  the  outer  side  (\), 

Fig.  190. — The  right  tcmporo-niandibular  articulation  seen  from  the  inner  side  (\), 

Fig.  191. — The  right  temporo-mandibular  articulation  opened  by  a  sagittal  section.    The  z>-gomatic 

arch  has  been  removed  (}). 


in  the  section  upon  osteology.  Considerable  quantities  of  connective  tissue  axe  found  only  in 
the  sphenopetrosal  fissure,  in  the  foramen  lacerum,*  and  in  the  petro-occipital  fissure  (spheno- 
petrosal and  petro-occipital  synchondroses). 

THE  TEMPOROMANDIBULAR  ARTICULATION. 

The  temporomandibular  articulation  (Figs.  189  to  191)  is  the  joint  between  the  condyloid 
process  of  the  mandible  and  the  mandibular  fossa  of  the  temporal  bone.  It  is  completely 
subdivided  into  an  upper  and  a  lower  portion  by  an  oblong,  biconcave  articular  disc  (Fig.  191), 
which  is  adherent  to  the  capsular  ligament  by  its  circumference.  The  two  joints  which  arc  thus 
formed,  namely,  that  between  the  mandible  and  the  disc  and  that  between  the  disc  and 
the  mandibular  fossa,  act  separately. 

The  articular  capsule  of  the  joint  (Fig.  191)  is  rather  thin  and  relaxed.  It  embraces  the 
mandibular  fossa  as  far  as  its  posterior  non-cartilaginous  surface,  the  articular  eminence,  and 
the  head  of  the  condyloid  process,  and  is  inserted  into  the  neck  of  the  mandible.  Its  external 
surface  is  reinforced  by  a  ligament  passing  from  the  zygoma  to  the  neck  of  the  condyloid  process, 
the  temporomandibular  (exiertval  lateral)  ligament  (Fig.  189),  and  its  fibers  pass  from  above 
downward  and  from  before  backward. 

In  the  temi)oroman(.libular  articulation  the  socket  is  fomicd  partly  by  the  mandibular  fossa  and  partly  by  the 
articular  eminence,  and  over  the  latter  an  approximately  congruent  surface  for  the  head  of  the  condyle  is  formed  by  the 
articular  disc.     The  two  temporomandibular  articulations  act  simultaneously. 

When  the  mouth  is  opened  the  head  of  the  condyle  with  the  interarticular  disc  glides  forward  upon  the  articular 
eminence,  and  when  the  mouth  is  closed  it  slips  back  into  the  mandibular  fossa.  The  opening  and  closing  of  the  mouth 
are  consequently  attended  by  a  sliding  of  the  mandible  (a  gliding  joint). 

In  addition  to  this  modified  form  of  hinge  movement,  the  articulation  possesses  a  second  kind  of  motion,  the  lateral 
displacement  of  the  mandible  in  reference  to  the  skull.  In  this  movement  one  condyloid  head  remains  in  the  mandibular 
fossa  while  the  other  advances  upon  the  articular  eminence,  a  movement  which  is  impossible  when  the  mouth  is  opened 
to  its  greatest  extent.     Both  the  hinge  and  the  lateral  movements  arc  combined  in  the  act  of  mastication. 

INDEPENDENT  LIGAMENTS  IN  THE  HEAD. 
In  the  vicinity  of  the  tcmporomaxillary  articulation,  but  without  any  direct  cx>imection 
with  the  joint,  are  situated  two  hgaments,  the  sphcnomandibular  ligament  (Fig.  190)  and  the 
stylomandibular  ligament  (Figs.  191  and  192).  The  sphetiomandibtdar  ligatneni  arises 
from  the  under  surface  of  the  greater  wing  of  the  sphenoid  bone  near  its  spine  and  is 
inserted  into  the  lingula  of  the  mandible.  The  stylomandibular  ligament  takes  origin 
from  the  styloid  process,  which  is  frequently  embedded  in  the  ligament  for  some  distance, 
and  passes  to  the  inner  surface  of  the  angle  of  the  jaw.  Both  ligaments  are  weak  and 
resemble  fascia?,  and  this  is  particularly  true  of  the  stylomandibular  ligament,  which  radiates 
directly  into  the  fascia  of  the  internal  pterygoid  muscle  (buccopharyngeal  fascia,  see  page  184). 
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In  addition  to  these  structures,  the  head  possesses  another  independent  ligament,  the  pUry- 
gosfnnous  ligament^  which  passes  from  the  spine  of  the  sphenoid  bone  to  the  upper  extremity 
of  the  outer  plate  of  the  pterygoid  process.  Sometimes  this  ligament  becomes  ossified,  and  it 
then  forms  the  ptcrj'gospinous  process  (Civinini). 

THE  LIGAMENTS  OF  THE  HYOID  BONE. 

The  greater  comua  of  the  hyoid  are  connected  with  the  body  of  the  bone  either  by  movable 
joints  or  by  synchondroses,  or  they  are  united  by  synostoses.  The  lesser  comua  are  frequently 
cartilaginous  and  are  connected  to  the  body  by  movable  joints  or  by  syndesmoses. 

Elach  lesser  comu  is  connected  to  the  styloid  process  of  the  temporal  bone  by  the  stylohyoid 
ligament. 

A  portion  of  the  lesser  comu,  or  a  rod  of  cartilage  not  connected  with  the  hyoid  bone,  sometimes  extends  into  the 
stylohyoid  Ligament,  and  in  a  similar  manner  the  styloid  process  or  a  separated  bony  spicule  may  extend  far  into  the  liga- 
ment. All  three  portions,  the  lesser  comu,  the  stylohyoid  ligament,  and  the  styloid  process,  have  a  common  origin  in 
the  second  visceral  arch. 


THE  JOINTS  AND  LIGAMENTS  OF  THE  UPPER  EXTREHTTY. 

THE  STERNOCLAVICULAR  ARTICULATION, 

The  sternoclavicular  articulation  (Fig.  192)  is  the  joint  between  the  clavicular  notch  and 
the  sternal  articular  surface  of  the  clavicle.  The  two  articulating  surfaces  are  incongruent, 
but  they  are  adapted  to  each  other  by  the  interposition  of  an  articular  disc,  which  divides  the 
articulation  into  two  completely  separated  cavities,  the  articulation  in  this  respect  resembling 
the  temporomandibular  joint.  The  edges  of  the  disc,  the  inner  one  in  particular,  are  somewhat 
thickened. 

The  articular  capsule  is  thin  and  relaxed,  but,  except  on  its  inferior  portion,  it  is  reinforced 
upon  all  sides  by  strong  ligaments.  The  most  striking  of  these  is  the  sterfwclavictdar  ligmnetU, 
which  is  adherent  to  the  anterior  surface  of  the  capsule.  The  interclavicular  ligament  is  a  single 
ligament  which  passes  across  the  jugular  notch  at  the  upper  margin  of  the  sternum  and  con- 
nects the  sternal  ends  of  both  clavicles,  thus  reinforcing  the  upper  portions  of  the  capsules  of 
both  sternoclavicular  articulations. 

The  costoclavicular  (rhomboid)  ligament  is  exceedingly  strong,  and  although  really  an  inde- 
pendent ligament  it  belongs  from  the  functional  standpoint  to  the  sternoclavicular  articulation. 
It  extends  between  the  cartilage  of  the  first  rib  and  the  costal  tuberosity  of  the  clavicle,  and 
almost  completely  fills  the  space  between  the  sternal  end  of  the  clavicle  and  the  first  rib.  Its 
fibers  are  rather  short  and  become  tense  when  the  clavicle  is  but  slightly  abducted  from  the 
thorax. 

The  sternoclavicular  articulation  is  an  arthrodial  joint  and  its  range  of  motion  would  be  quite  considerable  were 
it  not  for  the  reinforcing  ligaments,  particularly  the  costoclavicular  ligament,  which  limits  its  motion  to  a  marked  degree. 
Slight  motion  of  the  clavicle  is  accompanied  by  a  pronounced  movement  of  the  scapula,  since  the  clavicle  generally  acts 
as  a  lever  for  the  latter  bone. 
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Fig.  192. — The  two  sternoclavicular  joints,  together  with  the  costostemal  articulations  of  the  two  upper 

ribs,  seen  from  in  front.    The  right  sternoclavicular  joint  has  been  opened  by  a 
sagittal  section  (^). 

Fig.  193 . — The  left  shoulder  and  acromioclavicular  joints  seen  from  above  and  from  the  inner  surface  (}). 

Fig.  194. — The  left  shoulder- joint  seen  from  behind,  the  long  head  of  the  triceps  being  cut  and 

the  terminal  portions  of  the  supraspinatus,  infraspinatus,  and  teres  minor  muscles  cut 
and  turned  outward  (j). 

Fig.  195. — The  left  shoulder- joint  seen  from  behind  and  above.    The  acromion  process  has  been 

removed,  and  the  neighboring  muscles  treated  as  in  the  preceding  figure  (}). 

Fig.  196. — ^The  socket  of  the  left  shoulder-joint  after  removal  of  the  articular  capsule  and  the  tendon  of 

the  biceps  muscle  (J). 

Fig.  197. — A  frontal  longitudinal  section  of  the  shoulder-joint,  parallel  to  the  tendon  of  the  long  head  of 

the  biceps  (|). 


THE  AC310MI0CLAVICULAR  ARTICULATION. 

The  acromioclavicular  articulation  (Figs.  193,  194,  and  196)  is  the  joint  between  the  acromial 
articular  surface  of  the  clavicle  and  the  acromial  articular  surface  of  the  scapula,  and  it  conse- 
quently forms  the  connection  between  the  two  components  of  the  shoulder  girdle.  The  articu- 
lation may  contain  an  articular  disc,  but  it  is  small  and  varies  greatly  in  the  degree  of  its  develop- 
ment; it  is  frequently  incomplete  and  often  entirely  absent.  The  upper  portion  of  the  articular 
capsule  is  the  strongest,  and  is  still  further  reinforced  by  the  acromioclavicular  ligamcfit  (Figs. 
194  and  196),  which  connects  the  bones  forming  the  articulation. 

A  strong  ligamentous  connection  between  the  acromial  end  of  the  clavicle  and  the  scapula 
is  effected  by  the  coracoclavicular  ligament  (Figs.  193  and  196),  which  passes  from  the  upper 
surface  of  the  base  of  the  coracoid  process  to  the  coracoid  tuberosity  of  the  clavicle.  The  liga- 
ment is  composed  of  two  parts,  an  anterior  flat  quadrangular  portion,  known  as  the  trapezoid 
ligament,  and  a  posterior  triangular  one,  broad  above  and  narrow  below,  the  conoid  ligament. 
Between  the  two  the  subclavius  muscle  is  inserted. 

The  acromioclavicular  articulation  has  but  a  slight  range  of  motion.  The  coracoclavicular  ligament  acts  as  a 
check  ligament,  just  as  the  cost(Mrla\'icular  ligament  does  in  the  sternoclavicular  articulation.  The  relative  fK>sition  of 
the  two  bones,  can  scarcely  be  changed  voluntarily,  but  passive  movements,  producing  a  change  in  the  angle  between 
the  two  bones,  etc.,  occur.  The  small,  indistinctly  lx)undcd,  and  usually  flat  articular  surfaces  allow  of  a  displacement 
of  the  two  Ixjnes,  but  the  direction  of  the  movement  is  not  determined  by  the  shape  of  the  articular  facets. 

THE  LIGAMENTS  OF  THE  SCAPULA. 

There  arc  three  ligaments  attached  to  the  scapula  (Figs.  193,  195,  and  196)  which  do  not 
belong  to  any  of  the  neighboring  joints.  These  are  the  coracoacromial  ligament^  the  superior 
transverse  ligament,  and  the  injerior  transverse  ligament. 

The  coracoacromial  ligament  (Figs.  193,  194,  and  196)  is  a  flat,  tense,  strong  ligament  which 
connects  the  anterior  margin  of  the  acromion  with  the  posterior  surface  of  the  anterior  extremity 
of  the  coracoid  process.     It  is  situated  immediately  above  the  shoulder-joint. 

The  superior  transverse  ligament  (Figs.  193  and  195)  is  a  short,  tense  ligament  which  bridges 
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over  the  scapular  notch  and  converts  it  into  a  foramen.  It  is  occasionally  replaced  by  bone 
(see  page  84).  The  suprascapular  ner\'c  passes  beneath  this  ligament,  while  the  transverse 
artery  of  the  scapula  (suprascapular  arterj-)  passes  over  it. 

The  inferior  transverse  ligament  (Fig.  195)  is  much  weaker  than  the  superior  one.  It  con- 
sists of  delicate  connective-tissue  fascicuH  which  form  a  bridge  beneath  the  base  of  the  acromion 
where  the  supraspinous  and  infraspinous  fossae  communicate  with  each  other,  and  covers  certain 
small  branches  of  the  blood-vessels.  The  ligaments  of  the  scapula  belong  to  that  class  of  liga- 
ments which  take  the  place  of  bony  structures. 


THE  SHOULDER-JOINT, 

The  shoulder-joint  (Figs.  193  to  197)  is  the  articulation  between  the  glenoid  cavity  of  the 
scapula  and  the  head  of  the  humerus.  The  glenoid  cavity  is  relatively  small  and  very  slightly 
concave,  but  it  is  considerably  enlarged  and  deepened  by  a  markedly  fibrous  articular  lip,  the 
glenoidal  lip  {glenoid  ligament)  (Fig.  196),  which  surrounds  the  margin  of  the  bony  socket. 
In  spite  of  this,  however,  the  socket  of  the  shoulder-joint  is  still  considerably  smaller  than  the 
head  of  the  humerus,  and  consequently  does  not  interfere  with  the  free  movement  of  the  latter 
bone. 

The  articular  capsule  (Figs.  194  and  195)  is  roomy  and  relaxed,  as  must  necessarily  be 
the  case  in  a  freely  movable  cnarthrosis.  It  arises  from  the  margin  of  the  glenoidal  lip  and 
is  inserted  into  the  anatomical  neck  of  the  humerus,  and  although  it  is  in  itself  thin,  it  acquires 
considerable  strength  from  its  adherence  to  the  tendons  of  the  surrounding  muscles  (supra- 
spinatus,  infraspinatus,  teres  minor,  subscapularis)  and  to  a  reinforcing  ligament,  the  coraco- 
humeral  ligament  (Figs.  195  and  197).  This  ligament  arises  from  the  outer  border  of  the  base 
of  the  coracoid  process  and  ])asses,  independently  at  first  and  then  inseparably  connected  with 
the  upper  and  posterior  portion  of  the  capsular  ligament,  to  the  insertion  of  the  latter  structure 
in  the  neighborhood  of  the  two  tuberosities.  A  somewhat  weaker  fasciculus  strengthens  the 
inner  portion  of  the  capsule. 

A  peculiarity  of  the  shoulder-joint  is  that  it  contains,  throughout  its  entire  length,  the  tendon 
of  the  long  head  of  the  biceps  (see  page  188).  This  tendon,  which  arises  from  the  suj)raglenoid 
tubercle  and  is  adherent  to  the  upj)cr  ix)rtion  of  the  glenoidal  lip,  passes  through  the  articular 
cavity  beneath  the  coracohumeral  ligament  and  leaves  it  at  the  intcrtubercular  groove,  being 
accompanied  for  a  certain  distance  outside  of  the  joint  by  a  tubular  ])rolongation  of  the  synovial 
membrane,  the  inter  tubercular  mucous  sheath  (Figs.  193  and  197).  This  jjortion  of  the  inter- 
tubercular  groove  is  lined  with  cartilage.  At  the  termination  of  the  mucous  sheath  the  synovial 
membrane  is  closely  adherent  to  the  tendon,  and  it  also  extends  beneath  the  tendon  of  the  sub- 
scapularis muscle  in  the  shape  of  a  bursa  which  communicates  with  the  articular  cavity  (Fig. 
193).  This  subscapular  bursa  has  a  very  thin  wall  and  is  situated  beneath  the  concave  anterior 
surface  of  the  coracoid  process,  between  the  coracohumeral  ligament  and  the  reinforcing  fibers 
of  the  internal  portion  of  the  capsule. 

The  shoulder-joint  is  the  most  freely  movable  articulation  in  the  entire  human  body,  and  permits  of  movements 
in  all  directions.     The  chief  movements  are:  pendulum  movements  in  the  sagittal  plane,  which  are  more  extensive  ante- 
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Fig.  198. — The  left  elbow- joint  seen  from  in  front  (f). 

Fig.  199. — The  left  elbow- joint  seen  from  behind  and  from  the  radial  side  (|). 

Fig.  200. — ^The  bones  of  the  left  forearm  with  the  interosseous  membrane;  the  annular  b'gament  has 

been  divided  (§). 


riorly  than  posteriorly;  raising  and  lowering  of  the  arm  in  a  coronal  plane  (abduction  and  adduction,  the  former  motioo 
not  being  possible  beyond  a  horizontal  plane) ;  and  rotation  of  the  arm  about  its  longitudinal  axis.  During  the  mo^-e^ 
ments  of  the  arm  the  capsular  ligament  is  thrown  into  folds  up>on  one  side  and  made  tense  upon  the  other  and  in  certain 
extreme  p>ositions  it  may  act  as  a  check  ligament. 


THE  ELBOV-JOINT. 

The  elbow-joint  is  a  typical  compound  joint,  being  formed  by  the  association  of  the  lower 
end  of  the  humerus  with  the  upper  ends  of  the  radius  and  ulna,  and  so  consisting  of 
three  articulations.  The  trochlea  of  the  humerus  articulates  with  the  semilunar  (greater  sigmoid) 
notch  of  the  ulna  (the  hwnero-tilnar  articulaiion),  the  capitulum  of  the  humerus  with  the 
depressed  surface  on  the  head  of  the  radius  (the  humero-radial  articulation) ^  and  the  radial  (lesser 
sigmoid)  notch  of  the  ulna  with  the  articular  circumference  of  the  radius  (the  proximal  radio- 
ulftar  articulation). 

The  three  articulations  arc  surrounded  by  a  common  articular  capsule  (Figs.  198  and  iqq), 
which  is  roomy  and  relaxed,  particularly  in  front  and  behind.  It  encloses  the  three  fossae  at 
the  lower  end  of  the  humerus  (the  olccranal,  coronoid,  and  radial  fossa),  is  attached  to  the  ulna 
just  below  the  tip  of  the  olecranon,  at  the  margin  of  the  semilunar  (greater  sigmoid)  notch,  and 
at  the  tip  of  the  coronoid  process,  and  the  entire  head  and  the  greater  portion  of  the  neck  of 
the  radius  arc  situated  within  it.  The  only  portions  of  it  which  are  firm  and  tense  are  the  lateral 
ligaments  and  the  annular  ligament  which  surrounds  the  upper  end  of  the  radius. 

There  may  be  recognized  a  radial  or  external  lateral  ligament  and  an  ulnar  or  internal 
lateral  ligament.  The  radial  lateral  ligament  (Figs.  198  and  199)  arises  from  the  external  epicon- 
dyle  and  passes  as  two  fasciculi  to  the  annular  ligament,  with  which  a  portion  of  its  fibers  are 
continuous.  The  ulnar  lateral  ligament  (Fig.  198)  arises  from  the  internal  epicondyle  of  the 
humerus  and  passes  in  a  radiating  manner  to  the  ulnar  margin  of  the  semilunar  notch. 

The  annular  ligament  (Fig.  199)  is  a  firm  tense  ligament  which  surrounds  the  head  of  the 
radius  like  a  sling  and  forms  three-fourths  of  the  circumference  of  the  socket  for  the  pivot  joint 
of  the  proximal  radio-ulnar  articulation,  the  remaining  fourth  being  formed  by  the  radial  (lesser 
sigmoid)  notch  of  the  ulna.  The  ligament  arises  from  the  anterior  margin  of  the  semilunar 
(greater  sigmoid)  notch  and  is  inserted  into  the  posterior  margin  of  the  radial  notch.  Below 
it  the  capsule  is  thin,  and  at  the  neck  of  the  radius  forms  a  small  protrusion  which  is  known 
as  the  saccular  recess. 

The  brachialis  anticus  muscle  passes  over  the  anterior  surface  of  the  capsular  ligament  of 
the  elbow-joint  (Fig.  201)  and  some  of  its  fibers  are  inserted  directly  into  this  structure.  The 
triceps  muscle,  particularly  its  middle  head,  holds  a  similar  relation  to  the  posterior  surface  of 
the  capsule,  from  which  the  tendon  of  the  muscle  is  separated  by  fatty  tissue. 
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From  a  physiological  standpoint  the  elbow  is  a  combination  of  two  joints  only,  since  the 
humero-radial  articulation  does  not  function  as  an  independent  joint.  These  two  joints  are 
the  hinge  joint  of  the  humero-ulnar  articulation  and  the  pivot  joint  of  the  proximal  radio-ulnar 
articulation. 

The  flexion  of  the  forearm  upon  the  arm  is  not  a  pure  hinge  motion,  but  rather  that  of  a  spiral  joint,  since  the 
surfaces  of  the  trochlea  and  the  median  ridge  of  the  semilunar  notch  resemble  that  of  the  worm  of  a  screw.  From  a 
practical  standpoint,  however,  the  elbow  may  be  regarded  as  a  ginglymus  or  hinge  joint,  whose  ax's  of  movement  passes 
through  the  two  epicondyles.  The  humero-radial  articulation  is  not  involved  in  this  movement,  since  the  ends  of  the 
respective  bones  are  scarcely  in  contact  during  flexion. 

The  axis  of  the  trochlea  of  the  humerus  is  not  placed  at  right  angles  to  the  axis  of  the  humerus,  but  cuts  it  obliquely, 
and,  consequently,  when  the  forearm  is  extended  the  elbow  forms  an  obtuse  angle  of  about  140  degrees,  which  is  open 
externally;  while  when  the  joint  is  flexed  this  angle  becomes  an  acute  one.  When  the  forearm  is  flexed  the  coronoid 
process  of  the  ulna  rests  in  the  coronoid  fossa,  and  when  it  is  strongly  extended,  the  olecranon  is  received  into  the  olecranal 
fossa,  which  is  cushione<l  with  fatty  tissue. 

The  humero-radial  articulation  is  only  passively  involved  in  the  pivot  movement  of  the  proximal  radio-ulnar  joint, 
since  the  radius  rotates  in  the  socket  about  its  long  axis,  and  the  actual  pivot  movement  takes  place  in  the  proximal 
and  distal  radio-ulnar  articulations.     Both  movements  of  the  elbow-joint  arc  completely  independent. 

THE  DISTAL  RADIO-ULNAR  JOINT  AND  THE  INTEROSSEOUS  MEMBRANE. 

The  radius  and  ulna  arc  connected  by  a  thin  interosseous  membrane  (Fig.  200)  which  almost 
completely  fills  the  space  intervening  between  the  two  bones  of  the  forearm.  It  is  attached  to 
the  interosseous  ridges  of  the  two  bones  and  consists  for  the  greater  part  of  fibers  which  pass 
obliquely  downward  from  the  radius  to  the  ulna.  It  does  not,  however,  extend  to  the  upper- 
most part  of  the  interosseous  sj)ace  and  possesses  an  opening  in  its  lower  portion  for  the  passage 
of  blood-vessels.  It  represents  a  membranous  supplement  to  the  bones  of  the  forearm,  and, 
like  these  structures,  it  gives  origin  to  various  muscles. 

In  addition  to  the  connection  by  the  interosseous  membrane,  the  radius  and  ulna  are  held 
together  also  by  the  oblique  ligament  (Figs.  199  and  200),  which  passes  obliquely  from  the  coronoid 
process  of  the  ulna  to  the  lower  margin  of  the  tuberosity  of  the  radius,  and  is  directly  in  contact 
with  the  upper  portion  of  the  interosseous  membrane. 

The  distal  radio-tdnar  joint  (Figs.  202  to  204)  is  the  joint  between  the  articular  circum- 
ference of  the  capitulum  of  the  ulna  and  the  ulnar  (sigmoid)  notch  of  the  radius,  and  also 
between  the  capitulum  of  the  ulna  and  the  articular  disc  which  separates  the  head  of  the  ulna 
from  the  triquetral  (cuneiform)  bone.  Anatomically  it  is  an  independent  joint,  but  it  functions 
in  association  with  the  proximal  radio-ulnar  articulation. 

The  socket  for  the  capitulum  of  the  ulna  (Fig.  202)  is  formed  by  the  ulnar  notch  of  the 
radius  as  well  as  by  the  articular  disc;  the  portion  of  the  socket  formed  by  the  radius  is  almost 
vertical,  and  that  formed  by  the  disc  is  practically  horizontal,  and  a  portion  of  the  lateral  surface 
as  well  as  the  inferior  surface  of  the  capitulum  of  the  ulna  consequently  rests  in  the  socket  of 
the  joint.  The  articular  capsule  is  somewhat  roomy  and  relaxed,  and  a  i)rolongation  of  it, 
known  as  the  saccular  recess,  extends  upward  between  the  bones  of  the  forearm  above  the  level 
of  the  articulation. 

The  articular  disc  is  attached  upon  one  side  to  the  ulnar  margin  of  the  middle  portion  of 
the  radius,  where  it  insensibly  merges  into  the  cartilaginous  covering  of  this  portion  of  the  bone; 
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Fig.  20I — Sagittal  section  of  frozen  preparation  of  the  left  elbow-joint  (^). 

Fig.  202. — A  frozen  section  through  the  radiocarpal  articulation  parallel  with  the  dorsal  surface  of  t\ 

hand  (I). 


upon  the  other  side  it  is  attached  to  the  st>^Ioid  process  of  the  ulna.    In  rare  instances  it 
perforated. 

The  movement  in  the  distal  radio-ulnar  joint  is  a  rotation  of  the  radius  about  the  ulna  which  is  simultaneous 
carried  out  in  the  proximal  radio-ulnar  articulation  also.  During  the  movement  known  as  pronalion,  the  radius  is  appll< 
obliquely  to  the  ulna,  so  that  the  two  bones  cross;  the  opposite  movement,  the  return  to  the  parallel  position  of  the  tv 
bones,  is  called  supination.  The  axis  of  movement  of  both  radio-ulnar  articulations  passes  through  the  heads  of  bo^ 
bones  and  is  consequently  placed  obliquely  to  the  axes  of  the  bones.  The  angle  of  rotation  of  the  lower  end  of  the  radii 
about  the  ulna  amounts  to  about  180  degrees. 

THE  JOINTS  AND  LIGAMENTS  OF  THE  HAND. 

The  joints  of  the  hand  may  be  di\'ided  into  those  of  the  carpus  and  those  of  the  finger 
Those  of  the  carpus  are:  (i)  The  radiocarpal  or  wrist- joitU;  (2)  the  intercarpal  joint;  (3)  tl 
joint  0}  tlie  pisiform  bone;  (4)  the  common  carpo-metacarpal  joint;  (5)  the  carpo-melacarpt 
joint  of  tlie  thumb. 

The  joints  of  the  fingers  include  the  metacarpo- phalangeal  articulations  and  digital  or  inte 
phalangeal  articulations. 

THE  JOINTS  OF  THE  CARPUS. 

The  radiocarpal  articulation,  the  articulation  of  the  pisiform  bone,  and  the  carpo-metj 
carpal  articulation  of  the  thumb  arc  usually  independent  joints,  while  the  common  carpo-met 
carpal  articulation  is,  as  a  rule,  connected  with  the  intercarpal  joint. 

The  radiocarpal  articulation  is  the  joint  between  the  carpal  articulating  surface  of  tl 
radius  and  the  triangular  articular  disc  interposed  between  the  ulna  and  the  triquetral  (cune 
form)  bone  upon  one  side,  and  the  proximal  articular  facets  of  the  first  row  of  carpal  boncs- 
navicular  (scaphoid),  lunatum  (semilunar),  and  triquetrum  (cuneiform) — upon  the  other,  tl 
navicular  and  lunate  bones  articulating  with  the  radius  and  the  triquetrum  (cuneiform)  bor 
with  the  triangular  articular  disc  in  such  a  manner  that  the  radius  and  the  disc  together  for 
a  socket,  while  the  corresponding  articular  facets  of  the  three  carpal  bones  form  a  condyle. 

The  articulation  is  completely  separated  from  the  intercarpal  joint,  but  in  rare  instana 
it  communicates  with  the  articulation  of  the  pisiform  bone.  It  is  separated  from  the  interca 
pal  articulation  by  the  short  ligaments  connecting  the  naWcular,  the  lunate,  and  the  triquetr 
(cuneiform)  tones. 

The  articular  capsule  of  the  joint  is  thin,  capacious,  and  relaxed,  and  embraces  the  ca 
tilaginous  extremities  of  the  bones  entering  into  the  articulation. 

From  the  shape  of  its  articulating  surfaces  the  radiocarpal  articulation  is  an  ellipsoidi 
joint.     The  curvature  of  the  surfaces  is  greater  in  the  sagittal  than  in  the  coronal  diameter. 

The  intercarpal  articulation  is  the  joint  totween  the  two  rows  of  carpal  bones  and  is  forme 
by  the  distal  articular  facets  of  the  navicular,  lunate,  and  triquetral  (cuneiform)  bones  upo 


Subcutaneous  olecranal  bursa 


Trochlea  of  humerus 


Distal  radio-idnar  articulation 


Intercarpal  articulation  fffi 
fiamatam     Mi 
Carpometacarpal  articulation-  ff-y 


Metacarpal  bones 


Fig.  202. 


Radiocarpal  artiatlation 


Nancular  bone 
Radial  lateral  ligament 

Greater  multangular  bone 

metacarpal  arliculation 


Lesser  multangular  bone 


THE  JOINTS  AND  LIGAMENTS  OF  THE  HA^rD.  1 25 

the  one  side,  and  by  the  proximal  facets  of  the  greater  and  lesser  multangular  (trapezium  and 
trapezoid),  capitate  (os  magnum),  and  hamate  (unciform)  bones  upon  the  other.  The  first 
row  of  the  carpal  bones  practically  forms  a  socket  for  the  head  of  the  capitatum  (os  magnum) 
and  the  proximal  portion  of  the  hamatum  (unciform),  and  toward  the  radial,  and  to  a  certain 
extent  also  the  ulnar,  side  of  the  joint,  the  proximal  row  exhibits  a  convex  and  the  distal  row 
a  concave  surface,  since  the  navicular  bone  presents  a  convexity  toward  the  greater  and  lesser 
multangular  (trapezium  and  trapezoid)  bones.  As  a  result,  the  line  of  the  joint  is  not  a  simple 
curve,  but  has  an  irregular  CO  shape  (Fig.  202). 

The  articular  cavity  of  the  joint  is  very  complicated,  since  it  extends  from  the  actual  articular 
line  both  proximally  and  distally  between  the  individual  carpal  bones  of  both  rows.  It  is  sep- 
arated from  the  radiocarpal  joint  by  the  previously  mentioned  ligaments,  and  similar  ligaments 
connect  the  bones  of  the  second  row  and  separate  the  intercarpal  from  the  carpo-metacarpal 
articulation.  The  latter  separation  is  incomplete,  however,  and  these  two  articulations  usually 
communicate  between  the  capitatum  (os  magnum)  and  the  lesser  multangular  (trapezoid)  bone, 
since  interosseous  ligaments  are  usually  wanting  in  this  situation.  The  thin  articular  capsule 
exhibits  no  special  peculiarities  and  resembles  that  of  the  radiocarpal  articulation. 

The  artictdation  oj  the  pisijorm  bane  is  a  small  unimportant  joint  between  the  contiguous 
surfaces  of  the  pisiform  and  triquetral  (cuneiform)  bones,  and  is  usually  an  independent  articu- 
lation. As  the  pisiform  bone  is  simply  the  sesamoid  bone  of  the  flexor  carpi  ulnaris,  this  joint 
is  analogous  to  those  situated  between  the  sesamoid  bones  of  the  great  toe  and  the  head  of  the 
first  metatarsal  bone.  The  ligaments  arising  from  the  pisiform  bone  are  similarly  to  be  regarded 
as  continuations  of  the  tendon  of  the  flexor  carpi  ulnaris;  they  arc  the  piso-haniate  ligament 
(Fig.  204),  passing  to  the  hamulus  of  the  hamate  (unciform)  bone,  and  the  piso-tnetacarpal 
ligament  (Fig.  204),  which  passes  to  the  base  of  the  fifth  metacarpal  bone  and  sends  prolonga- 
tions to  the  neighboring  metacarpal  bones. 

The  carpo-metacarpal  joint  (Fig.  202)  is  the  joint  between  the  bases  of  the  second  to  the 
fifth  metacarpal  bones  and  the  distal  articular  facets  of  the  lesser  multangular  (trapezoid),  of 
a  small  portion  of  the  greater  multangular  (trapezium)  (see  page  91),  capitate  (os  magnum), 
and  hamate  (unciform)  bones.  The  articular  cavity,  which  is  usually  single,  communicates, 
as  a  rule,  with  the  intercarpal  joint  in  the  manner  previously  described.  It  is  sometimes  com- 
posed of  two  separate  articulations,  each  of  which  connects  two  metacarpal  bones. 

The  bones  forming  the  carpometacaqjal  articulation  are  capable  of  only  slight  movements 
and  the  articular  capsule  is  correspondingly  tense  and  firm.  In  addition  to  the  previously  men- 
tioned surfaces,  it  also  embraces  the  lateral  articular  facets  between  the  bases  of  the  individual 
metacarpal  bones  (see  page  91),  and  the  articulation  consequently  includes  the  concealed  inter- 
metacarpal articulations.     The  articulation  is  an  arthrodium. 

The  carpo-metucarpal  joint  oj  the  thumb  is  the  joint  between  the  saddle-shaped  articular 
facet  at  the  distal  extremity  of  the  greater  multangular  bone  (trapezium)  and  the  base  of  the 
metacarpal  of  the  thumb.  It  is  always  an  independent  articulation,  communicating  with  none 
of  the  other  carpo-metacarpal  joints  nor  with  any  of  the  carpal  joints.  From  the  shape  of  the 
articulating  surfaces  the  articulation  is  a  saddle  joint,  and  although  the  surfaces  are  not  com- 
pletely congruent,  it  is  the  most  pronounced  saddle  joint  in  the  human  body. 
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Fig.  203. — Articulations  and  ligaments  of  the  hand  seen  from  the  dorsal  surface  (}). 

Fig.  204. — Articulations  and  ligaments  of  the  hand  seen  from  the  volar  surface,  the  transverse  carpal 

ligament  having  been  removed  (}). 

Fig.  205. — Articulations  of  the  middle  finger  seen  from  the  side  (f). 


In  the  movements  of  the  hand  the  radiocarpal  and  intercarpal  articulations  act  together  as  hinge  joints.  The  four 
chief  movements  of  the  hand  are  flexion,  extension,  radial  flexion  (or,  better,  radial  abduction),  and  ulnar  flexion  Cor. 
better,  ulnar  abduction).  By  a  combination  of  these  movements  it  is  possible  to  effect  an  almost  complete  circumduc- 
tion of  the  hand. 

The  chief  movements  of  the  joints  are  flexion  and  extension.  The  axes  of  rotation  of  the  two  hinge  joints  are  not 
placed  at  right  angles  to  the  axis  of  the  forearm,  but  obliquely  and  intersecting  each  other.*  During  flexion  of  the  radio- 
carpal articulation,  the  hand  de\'iates  to  the  radial  side;  during  the  similar  movement  in  the  intercarpal  articulati(»n 
the  hand  deviates  to  the  ulnar  side  and  vice  versd.  If  one  joint  is  flexe<l  and  the  other  extended,  the  movements  in  the 
axis  of  the  extremity  neutralize  each  other,  while  the  lateral  movements  (radial  or  ulnar  abduction,  as  the  case  may  be) 
are  more  pronounced.  If  lx)th  joints  are  flexed  or  extended  together,  the  lateral  movements  neutralize  each  other  and 
the  movements  in  the  axis  of  the  extremity  (flexion  or  extension)  are  more  pronounced. 

The  carpo-metacarpal  articulations  are  arthnxlia  and  are  but  slightly  movable;  this  is  particularly  true  of  the 
carpo-metacarpal  joints  of  the  second  and  third  fingers.  They  move  slightly  when  the  concavity  of  the  hand  is  increased 
or  diminished,  that  is  to  say,  during  hollowing  or  flattening  of  the  palm,  and  during  opposition  of  the  little  finger. 

The  range  of  motion  of  the  carpo-metacarpal  joint  of  the  thumb  is  much  more  extensive.  Like  all  .saddle  joints 
it  is  biaxial,  but  owing  to  the  incongruity  of  the  articulating  surfaces,  the  curvatures  of  one  of  the  surfaces  l>eing  always 
more  pronounced  than  those  of  the  other,  the  movements  alx)ut  the  two  axes  may  l)e  so  combined  that  actual  circum- 
duction is  possible.  The  chief  movements  of  this  joint  arc  abduction  (away  from  the  index-finger),  adduction  (toward 
the  index-finger),  and  opposition  (bringing  the  thumb  opposite  to  the  little  finger).  During  the  latter  motion  the  con- 
cavity of  the  palm  is  markedly  increased. 

THE  CARPAL  LIGAMENTS. 

The  carpal  ligaments  (Figs.  203  and  204)  are  composed  of  the  ligaments  between  the  lx)nes 
of  the  forearm  and  the  carpal  bones  and  of  those  which  connect  the  caq)al  bones  with  each 
other  and  with  the  bases  of  the  metacarpal  bones. 

Of  the  first  group,  the  ligaments  which  connect  the  ulna  with  the  carpus  are  weak,  while 
the  radius  is  connected  to  the  carpus  by  strong  ligaments.  It  will  be  remembered  that  the  carjml 
bones  articulate  with  the  radius  only. 

The  only  ligament  arising  from  the  ulna  is  the  uhiar  lateral  ligament  (Figs.  203  and  204), 
which  ])asses  from  the  styloid  ])rocess  of  the  ulna  to  the  triquetral  (cuneiform)  bone.  The 
corresix)n(ling  ligament  upon  the  radial  side  is  the  radial  lateral  ligament  (Figs.  202  and  204) 
which  passes  from  the  styloid  process  of  the  radius  to  the  navicular  bone.  The  radius  is  con- 
nected to  the  carpus  also  ])y  two  strong  ligaments  which  reinforce  the  dorsal  and  palmar  sur- 
faces of  the  capsule. 

The  dorsal  radiocarpal  ligament  (Fig.  203)  passes  obliquely  from  the  lower  end  of  the  radius 
to  the  dorsal  surface  of  the  first  row  of  carpal  bones  and  is  attached  particularly  to  the  triquetral 
(cuneiform)  ])one.  The  corres])on(ling  anterior  ligament,  the  volar  radiocarpal  ligament  (Fig. 
204),  is  longer  than  the  dorsal  one;  it  arises  from  the  margin  of  the  articular  surface  of  the  carjuis 
and  is  inserted  not  only  into  the  lx)nes  of  the  first  row,  Init  also  into  the  capitatum  (os  magnum). 

*  Tliis  description  of  the  movements  of  the  hand  hiLs  been  materially  modified  by  the  more  recent  studies  of  these 
articulations.  It  must  not  be  supposed  tliat  the  two  rows  of  carpal  l)ones  cannot  move  upon  each  other;  during  radial 
abduLtion  the  navicular  Ixinc  is  markedly  moved  toward  the  adjacent  bones. 
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The  transverse  carpal  (anterior  annular)  ligament  (Fig.  282)  is  a  particularly  strong  ligament 
which  serves  more  for  the  retention  of  the  long  flexor  tendons  in  place  (see  page  205)  than  as 
an  accessor}'  hgament  of  the  carpus.  It  connects  the  two  carjjal  eminences,  but  is  also  attached 
to  the  radius,  and  converts  the  carpal  groove  into  a  canal. 

Upon  the  floor  of  the  carpal  canal  are  found  the  ligaments  which  connect  the  individual 
carpal  bones  (Fig.  204);  they  radiate  toward  the  head  of  the  capitatum  (os  magnum),  forming 
the  radiate  carpal  ligament. 

The  remaining  caq^al  ligaments  which  unite  the  carpal  bones  or  connect  them  with  the 
bases  of  the  metacarpal  bones  are  designated  according  to  their  position  as  the  velar  and  dorsal 
intercarpal  ligaments,  the  volar  and  dorsal  carpo-metacarpal  ligaments,*  and  the  volar  (three  in 
number)  and  dorsal  (four  in  number)  basal  ligaments  (Figs.  203  and  204).  The  interosseous 
basal  ligaments  are  situated  in  the  interspaces  between  the  bases  of  the  metacarpal  bones. 

THE  FINGER-JOINTS. 

The  metacarpo- phalangeal  articulations  (Figs.  203  to  205)  are  the  joints  between  the  heads 
of  the  metacaq^al  bones  and  the  bases  of  the  proximal  phalanges.  Although  the  articulating 
surfaces  are  irregularly  spherical,  the  movements  of  the  joints  arc  restricted  by  ligaments.  The 
articular  surfaces  of  the  heads  of  the  metacarpal  bones  become  somewhat  cylindrical  upon  the 
palmar  aspect  of  the  bones,  so  that  the  surfaces  in  contact  during  extension  are  spherical,  while 
during  flexion  they  are  cylindrical.  The  joints  are  consequently  a  mixture  of  the  ginglymoid 
and  arthrodial  types  (ginglymo-arthrodia).  The  metacarpo-phalangeal  joint  of  the  thumb  is 
an  exception;  it  resembles  the  intcq)halangeal  articulations  and  is  a  true  ginglymoid  joint. 

The  articular  capsules  (Figs.  203  and  205)  are  thin  and  somewhat  relaxed,  but  they  are 
reinforced  in  several  situations.  Strong  lateral  ligaments  arc  excentrically  inserted  into  the 
heads  of  the  metacarpal  lx)nes,  so  that  they  become  tense  during  flexion  of  the  phalanges;  they 
arise  from  small  depressions  upon  the  sides  of  the  heads  of  the  metacaqml  bones  (sec  page  92). 
The  anterior  surfaces  of  the  capsules  arc  reinforced  by  the  accessory  volar  ligaments  (Fig.  204), 
which  are  connected  with  the  sheaths  of  the  flexor  tendons  (see  page  205),  and  by  the  transi^erse 
capitular  ligaments  (Fig.  204),  which  are  flat  strong  ligaments  connecting  the  heads  of  the  second 
to  the  fifth  metacarpal  bones.  The  dorsal  surfaces  of  the  capsules  are  protected  by  the  dorsal 
aponeuroses  of  the  fingers  (see  ])age  205),  which  are  intimately  connected  with  them. 

The  nutacarpo- phalangeal  joint  oj  the  thumb  always  contains  two  sesamoid  bones  (a  radial 
and  an  ulnar)  (Fig.  204),  which  are  embedded  in  the  articular  capsule;  the  surfaces  directed 
toward  the  articulation  are  covered  by  cartilage.  Sesamoid  bones  occasionally  occur  in  the 
metacarpo-phalangeal  joints  of  the  other  fingers  (sec  also  page  92). 

The  movements  of  the  meta(aq)o-i)halangcal  joints  oi  the  four  fmgcrs  consist  of  hinge  movements  by  which  the 
phalanges  are  flexed  and  extended.  During  flexion,  the  lateral  ligaments  are  tense,  and  ])revent  any  lateral  motion. 
During  extension,  however,  these  ligaments  Ixnome  relaxed  and  the  spherical  articular  surfaces  are  in  contact,  so  that 

*  In  connection  with  the  individual  ligaments  of  the  pisiform  lx)ne  there  is  a  volar  carpo-metacari)aI  ligament 
which  passes  from  the  hamulus  of  the  hamate  (un(  iftjnfi)  bone  to  the  base  of  the  flfth  metacarpal  bone;  it  is  the  hamatO" 
metacarpal  ligament. 
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Fig.  206. — The  female  pelvis  with  its'  ligaments,  seen  from  behind  (|) 
Fig.  207. — The  female  pelvis  with  its  ligaments,  seen  from  below  (f) 
Fig.  208. — The  male  pelvis  with  its  ligaments,  seen  from  in  front  (f) 
Fig.  209. — The  female  pelvis  with  its  ligaments,  seen  from  in  front  (|) 
Fig.  210. — The  male  peK-is  with  its  ligaments,  seen  from  above  (f) 
Fig.  211. — The  female  pelvis  with  its  ligaments,  seen  from  above  (f) 


while  extensive  rotation  is  impossible,  the  phalanges  and  consequently  the  fingers  can  be  abducted  and  adductcd.     The 
metacarpo-phalangeal  articulation  of  the  thumb  is  a  pure  hinge  joint. 

The  digital  or  inter  phalangeal  articulations  (Fig.  205)  are  the  joints  between  the  individual 
phalanges  of  the  fingers,  the  bases  fonning  the  articular  sockets  and  the  trochlear  surfaces  con- 
stituting the  articular  heads.  The  articulations  are  pure  hinge  joints.  Lateral  ligaments  (Fig. 
205)  at  the  sides  of  the  capsules  prevent  any  lateral  motion,  and  the  articular  capsules  are  roomy. 
Volar  flexion  is  the  only  movement  of  which  these  joints  are  capable. 
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THE  PELVIC  UGAMENTS,  SYNARTHROSES  AND  DIARTHROSES. 

The  pelvic  girdle  and  its  ligaments  form  the  pelvis  (Figs.  206  to  211  and  215),  which,  unlike 
the  shoulder  girdle,  is  complete  both  anteriorly  and  posteriorly,  the  pubic  bones  being  connected 
anteriorly  by  a  symphysis  and  the  pelvic  girdle  completed  posteriorly  by  the  sacrum,  which 
articulates  with  the  two  iliac  bones  cither  by  joints  or  half  joints. 

The  symphysis  pubis  (Figs.  208  and  209)  is  a  mixed  synarthrosis  connecting  the  symphysial 
surfaces  of  the  two  pubic  lx)nes.  These  surfaces  are  covered  with  cartilage  and  the  space 
between  them  is  filled  by  a  mass,  consisting  largely  of  dense  connective  tissue  and  partly  of  fibro- 
cartilage,  which  is  termed  the  inter  pubic  fibrocartilage.  This  interpubic  tissue  is  broader  in  front 
than  behind  and  its  posterior  portion  frequently  contains  a  space  resembling  an  articular  cavity, 
so  that  the  symphysis  is  converted  into  a  half  joint  (amphiarthrosis). 

The  symphysis  is  reinforced  by  fibers  which  pass  across  its  upper  margin  from  the  pubic 
spine  of  one  side  to  that  of  the  other;  tliese  fibers  are  intimately  connected  with  the  interpubic 
fibrocartilage  and  form  the  superior  pubic  ligament  (Fig.  210).  The  lower  margin  of  the  sym- 
physis is  reinforced  by  a  more  independent  structure,  the  arcuate  (inferior  pubic)  ligamefU  (Figs. 
206  and  208),  which  is  apj)roximatcly  triangular  and  rounds  off  the  pubic  angle. 

The  posterior  connection  of  the  pelvic  girdle  is  a  paired  articulation  which  is  termed  the 
sacroiliac  articulation.    It  occurs  between  the  auricular  surface  of  the  sacrum  and  the  similarlv 

m 

named  surface  of  the  ilium,  and  is  an  almost  immovable  joint,  a  true  amphiarthrosis.  The 
rough  irregular  surfaces  of  the  two  bones  arc  scarcely  adapted  for  reciprocal  movements,  and 
the  strong  ligaments  surrounding  the  articulation  further  insure  its  immobility. 

In  addition  to  being  connected  by  the  auricular  surfaces,  the  innominate  bone  and  the 
sacrum  are  also  held  together  by  a  strong  ligament  passing  between  the  tuberosities  of  the  two 
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bones,  the  interosseous  sacroiliac  ligamefU  (Fig.  215).  Since  this  ligament  completely  fills  the 
space  between  the  tuberosities  of  the  ilium  and  the  sacrum,  it  may  be  said  that  these  two 
bones  are  connected  anteriorly  by  an  amphiarthrosis  and  posteriorly  by  a  syndesmosis,  but  from 
the  physiological  standpoint,  the  syndesmosis  is  the  most  important  part  of  the  articulation, 
since  it  firmly  unites  the  pelvic  bone  to  the  sacrum  which  bears  the  weight  of  the  entire  trunk. 

The  sacrum  and  ilium  are  also  connected  by  the  following  ligaments:  the  anterior  sacro- 
iliac ligaments  (Figs.  208,  210,  and  215),  which  pass  as  flat  bands,  composed  of  transverse, 
oblique,  and  frequently  interlacing  fibers,  from  the  anterior  surface  of  the  sacrum  in  front  of 
the  iliosacral  joint  to  the  anterior  surface  of  the  ilium,  and  particularly  to  the  linea  terminalis; 
the  posterior  sacroiliac  ligaments  (Figs.  206  and  215),  of  which  there  are  to  be  distinguished  a 
long  and  a  short  ligament.  The  short  posterior  sacroiliac  ligament  consists  of  a  number  of 
fibers  which  pass  obliquely  from  the  lateral  ridges  of  the  sacrum  to  the  iliac  crest  in  the  region 
of  the  posterior  inferior  spine.  The  long  posterior  sacroiliac  ligament  is  composed  of  superficial 
longitudinal  fasciculi  which  run  from  the  posterior  superior  spine  of  the  ilium  to  the  lateral 
portion  of  the  dorsal  surface  of  the  sacrum  and  intermingle  in  this  situation  with  the  origin  of 
the  sacrotuberous  {great  sacrosciatic)  ligament.  It  covers  in  the  corresponding  short  ligament 
posteriorly. 

The  iliac  bone  is  also  connected  to  the  fifth  lumbar  vertebra  by  the  iliolumbar  ligament 
(Figs.  206  and  208).  This  is  a  strong  ligament  which  passes  from  the  transverse  process  of 
the  fifth  lumbar  vertebra  to  the  iliac  crest,  and  is  frequently  connected  with  the  uppermost  fibers 
of  the  anterior  sacroiliac  ligament.  Through  it  the  last  lumbar  vertebra  and  also  the  last  inter- 
vertebral fibrocartilagc  are  included  in  the  pelvis,  and  are  connected  not  only  with  the  ilium 
but  also  with  the  sacrum. 

THE  INDEPENDENT  LIGAMENTS  OF  THE  PELVIS. 

In  addition  to  the  ligaments  which  directly  connect  the  individual  parts  of  the  pelvic  girdle, 
there  is  another  series  of  ligaments  which  lx?long  to  that  class  of  ligaments  which  take  the  place  of 
bones  (see  page  108).  These  are:  (i)  The  obturator  membrane;  (2)  the  sacrotuberous  {great 
sacrosciaiic)  ligament;  and  (3)  the  sacrospifwus  {lesser  sacrosciatic)  ligament. 

The  obturator  membrane  (Figs.  208  and  216)  is  a  rather  thin  membrane  which  closes  in  the 
obturator  foramen  with  the  exception  of  the  upper  portion,  in  which  is  situated  the  prolongation 
of  the  obturator  groove,  the  opem'ng,  the  obturator  canal  (Fig.  216),  which  this  forms  giving 
passage  to  the  obturator  vessels. 

The  sacrotuberous  {great  sacrosciatic)  ligament  (Figs.  206,  207,  210,  and  211)  has  a  broad 
origin  from  the  lateral  portion  of  the  entire  posterior  surface  of  the  sacrum,  from  the  posterior 
portion  of  the  iliac  crest  in  the  region  of  the  posterior  superior  and  inferior  spines  (where  it  is 
connected  with  the  posterior  sacroiliac  ligaments),  and  from  the  posterior  surface  of  the  coccyx. 
It  becomes  narrower  as  it  passes  downward,  but  again  broadens  out  near  its  insertion 
into  the  tuberosity  of  the  ischium.  It  covers  the  sacros})inous  ligament  posteriorly,  and  the 
two  ligaments  are  adherent  at  their  intersection.  The  falciform  process  (Figs.  206  and  207)  is  a 
narrow  oblique  continuation  of  the  sacrotuberous  ligament,  which  passes  along  the  lower  margin 
of  the  ischium  and  pubis  and  gradually  disappears  anteriorly. 
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The  sacrospinous  (lesser  sacrosciatic)  ligament  (Figs.  206,  207,  210,  and  211)  is  more  deeply 
situated  than  the  sacrotuberous  ligament,  and  arises  from  the  lateral  margins  of  the  lower  portion 
of  the  sacrum  and  of  the  upper  portion  of  the  coccyx.  It  rapidly  becomes  narrower  and  passes 
almost  horizontally  fon^'ard  and  outward,  crossing  the  sacrotuberous  ligament  shortly  before 
reaching  its  insertion  at  the  tip  of  the  spine  of  the  ischium.  Its  pelvic  surface  covers  and  is 
adherent  to  the  coccygeus  muscle  (see  Splanchnolog}'). 

The  sacrospinous  ligament  converts  the  greater  sciatic  notch  into  an  elliptical  foramen  which 
is  termed  the  great  sciatic  (sacrosciatic)  joramen,  and  the  two  ligaments,  the  sacrospinous  and 
the  sacrotuberous,  convert  the  lesser  sciatic  notch  into  a  foramen,  the  lesser  sciatic  (sacrosciatic) 
foramen.  This  latter  foramen  is  triangular  with  rounded  angles  and  is  separated  from  the  great 
sciatic  foramen  by  the  sacrospinous  ligament.  The  sacrotuberous  ligament  forms  a  portion  of  the 
outlet  of  the  pelvis. 

THE  PELVIS  AS  A  WHOLE. 

The  following  bones  enter  into  the  formation  of  the  pelvis:  the  two  innominate  bones,  the 
sacrum,  the  coccyx,  and  the  fifth  lumbar  vertebra;  and  its  boundaries  are  also  partly  formed  by 
the  interpubic  fibrocartilagc,  the  obturator  membrane,  and  the  sacrotuberous  and  sacrospinous 
ligaments.     The  iliolumbar  ligament  forms  a  i)ortion  of  the  pehic  wall. 

In  the  pelvis  may  be  recognized  the  false  or  greater  pelvis,  and  the  true  or  lesser  pelvis.  The 
former  forms  the  floor  of  the  abdominal  canty,  and  is  wide  open  above  and  in  front  and  is  bounded 
only  partly  by  bone.  Its  ca\ity  is  considerably  larger  than  that  of  the  true  pelvis,  from  which 
it  is  separated  by  the  terminal  (iliopectineal)  line  (Fig.  210).  It  is  bounded  by  the  alae  of  the 
ilium,  by  the  fifth  lumbar  vertebra  together  with  the  promontorj',  and  by  the  two  iliolumbar  liga- 
ments. 

The  true  or  lesser  pelvis  is  a  short  canal,  the  greater  portion  of  whose  boundaries  are  bony. 
The  anterior  wall  is  short  while  the  ]X)stcrior  one  is  considerably  longer,  and  it  is  open  above  and 
below.  The  upper  opening  is  termed  the  superior  aperture  of  the  pelvis  or  the  pelvic  inlet  (Figs. 
210  and  211),  whose  boundar}'  is  formed  by  the  terminal  Hne,  by  the  promontory,  and  by  the  upper 
margin  of  the  interpubic  fibrocartilagc.  The  terminal  Hne  is  comix)sed  of  a  sacral,  an  iliac  (the 
arcuate  line),  and  a  pubic  (crest  of  the  pubis)  portion. 

The  actual  cavity  of  the  pelvis  is  bounded  posteriorly  by  the  concave  pelvic  surface  of  the 
sacrum  and  by  the  anterior  surface  of  the  cocc}'x;  laterally  by  the  pelvic  surfaces  of  the  bodies  of 
the  ilium,  pubis,  and  ischium  (the  floor  of  the  acetabulum),  by  the  sacrotuberous  and  sacro- 
spinous ligaments,  by  the  rami  of  the  pubis  and  ischium,  and  by  the  obturator  membranes;  and 
anteriorly  by  the  symphysis  pubis  with  its  ligaments  and  by  the  anterior  extremities  of  the  two 
I)ubic  bones. 

The  anterior  wall  of  the  pelvic  cavity  is  by  far  the  shortest,  while  the  posterior  wall  is  the 
longest.  The  posterior  ])ortions  of  the  lateral  walls  exhibit  two  openings,  the  upper  elliptical 
greater  sciatic  foramen  and  the  lower  triangular  lesser  sciatic  foramen;  the  anterior  portions 
contain  the  openings  in  the  obturator  membranes  which  form  the  obturator  canals  (seepage  129). 
The  u])per  more  capacious  portion  of  the  pelvic  cavity  is  designated  as  the  plane  of  pdvic 
expansion,  while  the  inferior  contracted  portion  is  known  as  the  plane  of  pdvic  caniraclian. 
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The  inferior  aperture  of  the  pelvis  or  pelvic  outlet  (Fig.  207)  is  bounded  by  the  lower  margin 
of  the  symphysis  (arcuate  ligament),  by  the  tuberosities  of  the  ischium,  by  the  inferior  rami  of  the 
ischium  and  pubis,  by  the  sacrotuberous  ligaments,  and  by  the  tip  and  the  lateral  margins  of  the 
sacrum.  These  boundaries,  unlike  those  of  the  pelvic  inlet,  do  not  lie  in  the  same  plane.  The 
coccyx  forms  the  lowermost  point  of  the  pelvic  outlet,  and  next  come  the  tuberosities  of  the  ischia, 
which  project  downward,  while  the  boundary  curves  markedly  upward  in  the  region  of  the  sacro- 
tuberous ligaments  and  particularly  at  the  lower  margin  of  the  symphysis. 

The  angle  which  the  two  inferior  rami  of  the  pubis  form  with  the  symphysis  is  known  as  the 
puhic  angle  (Fig.  209).     It  is  rounded  off  by  the  arcuate  ligament  to  form  the  pubic  arch. 

The  pelvis  is  not  horizontal  but  inclined,  the  degree  of  its  inclination  varying  in  diflferent 
individuals,  but  usually  averaging  about  60  degrees.  The  plane  of  the  pelvic  inlet  consequently 
passes  obliquely  from  above  downward  and  from  behind. 

The  pelvis  exhibits,  as  does  no  other  portion  of  the  skeleton,  typical  sexual  characteristics. 
This  is  particularly  noticeable  in  the  true  pelvis.  In  the  female  the  false  pelvis  is  lower,  broader, 
and  flatter,  and  the  ate  of  the  ilium  usually  show  a  less  marked  curvature.  The  true  pelvis 
exhibits  similar  characteristics,  and  its  cavity  in  particular  is  more  capacious.  In  the  male  the 
pelvic  inlet  is  heart-shaped  (from  the  marked  projection  of  the  promontory),  while  in  the  female 
it  is  elliptical,  and  the  pelvic  outlet  in  the  male  is  also  much  narrower  than  in  the  female  on  account 
of  the  convergence  of  the  tuberosities  of  the  ischia.  The  pubic  angle  in  the  male  pelvis  forms  an 
acute  angle  of  about  75  degrees,  while  in  the  female  it  forms  a  right  or  obtuse  angle  (90  to  100 
degrees). 

For  a  more  detailed  account  of  the  pelvic  diameters  and  of  the  pelvis  in  its  relations  to 
obstetrics  the  reader  is  referred  to  the  textbooks  and  atlases  of  topographic  anatomy. 

The  inguinal  or  Poupart^s  ligament  (Figs.  207  and  209)  is  not  one  of  the  actual  ligaments  of 
the  pelvis,  but  is  a  portion  of  the  aponeurosis  of  the  external  oblique  muscle  of  the  abdomen.  It 
arises  from  the  anterior  superior  spine  of  the  ilium  and  is  inserted  into  the  spine  of  the  pubis. 
An  almost  horizontal  continuation  of  the  ligament  passes  from  its  insertion  to  the  upper  margin 
of  the  horizontal  ramus  of  the  pubis,  forming  the  lacunar  (Gimbemat's)  ligament  (Fig.  211). 

THE  HIP-JOINT. 

The  hip-joint  or  coxal  joint  is  the  articulation  between  the  acetabulum  of  the  innominate 
bone  and  the  head  of  the  femur.  The  acetabular  cavity  is  considerably  deepened  by  a  strong 
circular  fibrocartilaginous  ligament,  the  glenoidal  lip  (cotyloid  ligament)  (Fig.  216),  so 
that  the  socket  embraces  more  than  half  of  the  spherical  head  of  the  femur,  and  the 
joint  consequently  belongs  to  that  group  of  the  spheroidal  articulations  which  is  known 
as  an  enarthrosis. 

The  glenoidal  lip  (Fig.  214)  of  the  hip- joint  is  triangular  in  cross-section  and  stretches  across 
the  notch  of  the  acetabulum,  converting  it  into  a  cleft-like  foramen.  This  portion  of  the  gle- 
noidal lip  is  known  as  the  transverse  ligament  (Fig.  214). 

The  acetabular  fossa  (Fig.  214)  does  not  come  into  direct  contact  with  the  cartilaginous 
surface  of  the  head  of  the  femur  and  is  not  covered  with  cartilage,  but  by  a  cushion  of  fat  and  by 
synovial  villi.     From  this  fatty  cushion,  and  particularly  from  the  acetabular  notch,  there  arises 
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Fig.  212. — ^The  right  hip- joint  seen  from  in  front  (f). 

Fig.  213. — The  right  hip-joint  seen  from  behind  (f). 

Fig.  214. — Socket  of  the  right  hip- joint  after  cutting  through  the  articular  capsule  and  the  round  ligament. 

The  head  of  the  femur  has  been  removed  (}). 

Fig.  215. — Section  through  the  pelvis  and  the  two  hip- joints  taken  in  a  plane  almost  at  right  angles  to 

the  axis  of  the  pelvis  (J). 

Fig.  216. — The  right  hip- joint  opened  through  the  anterior  wall  of  the  articular  capsule  so  as  to  show  the 

round  ligament.    The  head  of  the  femur  has  been  drawn  out  of  the  socket  and  rotated 
outward  and  backward  (J). 


a  broad  characteristic  ligament  of  the  hip- joint,  the  round  ligament  Qigamentum  teres)  (Figs.  214 
and  216),  which  becomes  slightly  narrower  and  is  inserted  into  the  depression  on  the  head  of  the 
femur.  This  ligament  is  flat,  and  only  its  external  portion  is  formed  of  firm  connective-tissue 
fasciculi;  in  its  interior  nutrient  vessels  pass  to  the  head  of  the  femur.  It  lies  in  folds  upon  the 
cushion  of  fat  in  the  acetabular  fossa,  and  on  account  of  its  length  and  soft  structure  plays  little 
part  in  checking  the  movements  of  the  joint. 

The  strong  articular  capsule  of  the  hip-joint  (Figs.  212,  213,  and  215)  is  markedly  reinforced 
by  accessor}'  ligaments.  It  arises  from  the  outer  circumference  of  the  glenoidal  lip  and  embraces 
not  only  the  head  of  the  femur  but  also  the  greater  portion  of  its  neck.  Anteriorly  it  is  inserted 
into  the  intertrochanteric  line;  posteriorly  it  does  not  extend  so  far,  and  surrounds  only  somewhat 
more  than  the  half  of  this  portion  of  the  neck  of  the  femur. 

The  reinforcing  ligaments  are  firmly  adherent  to  the  capsule  of  the  hip-joint  and  are  com- 
posed of  longitudinal  and  of  circular  fibers.  The  latter  are  knowTi  as  the  orbicular  ligament  {zona 
orbicularis)  (Fig.  2x5)  and  embrace  the  narrowest  portion  of  the  femoral  neck;  they  pursue  a 
circular  course  within  the  innermost  fibrous  layers  of  the  capsular  ligament  and  are  rather  inti- 
mately connected  with  the  longitudinal  ligaments.  The  longitudinal  fasciculi  receive  different 
names  according  to  their  places  of  origin,  and  since  each  of  the  three  parts  of  the  innominate 
bone  gives  origin  to  one  of  the  fasciculi,  they  are  consequently  known  as  the  iliofemoral,  pubo- 
capsular,  and    ischiocapsular  ligaments. 

The  iliofemoral  ligament  (Figs.  212  and  216)  is  the  strongest  of  the  three  ligaments  and 
is  one  of  the  thickest  ligaments  in  the  body.  It  arises  in  the  region  of  the  anterior  inferior  spine  of 
the  ilium,  passes  obliquely  across  the  anterior  surface  of  the  articular  capsule,  broadening  as  it 
goes,  and  is  inserted  into  the  entire  length  of  the  intertrochanteric  line.  The  pubocapsular  liga- 
ment (Figs.  212  and  216)  arises  from  the  horizontal  ramus  of  the  pubis  and  passes  across  the  inner 
and  posterior  portion  of  the  articular  caj)sule  toward  the  lesser  trochanter.  The  ischiocapsular  liga- 
ment (Figs.  215  and  218)  arises  from  the  body  of  the  ischium  and  runs  in  the  posterior  portion  of 
the  capsular  ligament ;  the  majority  of  its  fibers  j)ass  into  the  zona  orbicularis,  but  some  of  them 
converge  ujnvard  to  the  great  trochanter. 

The  thinnest  i)laces  in  the  capsule  of  the  hip-joint  are  situated  in  its  lowxr  portion  between 
the  j)uboca]:)Sular  and  the  ischiocapsular  ligaments,  and  above  the  zona  orbicularis  between  the 
ischiocapsular  and  iliofemoral  ligaments.  There  is  also  a  thin  place  in  the  antero-intemal  wall 
of  the  capsule  between  the  iliofemoral  and  pubocapsular  ligaments,  and  a  communication  occasion- 
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ally  exists  at  this  point  between  the  synovial  cavity  of  the  hip  and  the  Uiopectineal  bursa  which  is 
situated  beneath  the  iliopsoas  muscle  (see  page  211). 

The  hip-joint  is  a  ball-and-socket  joint,  and  although  the  socket  embraces  more  than  one-half  of  the  spherical 
head  of  the  femur  and  limits  the  range  of  motion  to  a  slight  extent,  movements  in  all  directions  are  possible.  Since  the 
head  of  the  femur  forms  a  marked  angle  with  the  axis  of  the  bone,  the  axis  of  movement  of  the  joint  does  not  pass  through, 
but  forms  an  acute  angle  with,  that  of  the  femur.  The  chief  movements  of  the  hip-joint  are  abduction  and  adduction 
(separation  and  approximation  of  the  lower  extremities),  flexion  (anteriorly)  and  extension  (dorsal  flexion  is  impossible 
on  account  of  the  tension  of  the  iliofemoral  ligament),  rotation,  and  circumduction.  W^en  the  joint  is  half  flexed  (the 
"middle*'  ])osition)  all  of  the  ligaments  are  relaxed.  In  the  upright  position  the  iliofemoral  ligaments  arc  tense  and 
steady  the  pelvis  upon  the  femora. 

The  round  ligament  has  no  mechanical  function  whatever,  but  acts  simply  as  a  ligament  of  conduction  (see  page 
108).  It  is  occasionally  wanting  in  man  and  regularly  absent  in  many  animals,  and  is  to  be  regarded  as  an  originally 
extra-articular  structure,  probably  a  portion  of  the  pectineus  muscle,  which  has  been  displaced  into  the  joint.  The 
head  of  the  femur  is  held  in  its  socket  not  only  by  the  strong  capsular  ligaments  but  also  by  atmospheric  pressure. 

THE  KNEE-JOINT. 

The  knee-joint  (Figs.  217  to  222)  is  the  articulation  between  the  condyles  (and  the  articular 
surface  for  the  patella)  of  the  femur  and  the  condyles  of  the  tibia,  and  the  posterior  surface  of  the 
patella  is  also  passively  involved  in  the  formation  of  the  articulation.  Disregarding  the  patella,  it 
will  be  noticed  that,  in  contrast  to  the  elbow,  only  two  bones  are  included  in  the  articulation,  as  the 
fibula  is  completely  excluded  from  it. 

From  the  form  of  its  articular  surfaces  as  well  as  on  account  of  the  manifold  character  of  its 
structures,  the  knee-joint  is  one  of  the  most  complicated  articulations  of  the  human  body.  The 
articulating  surfaces  are  incongrucnt,  since  the  concavities  of  the  condyles  of  the  tibia  are  less 
than  the  convexities  of  the  condyles  of  the  femur.  The  femoral  condyles  are  separated  by  the 
deep  intercondylar  fossa,  and  their  posterior  portions  are  spherical  while  their  anterior  surfaces 
are  cylindrical  and  unite  in  front  of  the  intercondyloid  fossa  to  form  the  articular  surface  for 
the  patella  (Fig.  220).  Ordinarily  the  condyles  of  the  femur  present  their  cylindrical  surfaces 
to  the  tibia  and  the  articulation  is  consequently  a  hinge-joint,  the  intercondyloid  eminence  of  the 
tibia  being  received  into  the  intercondyloid  notch  of  the  femur  and  preventing  lateral  displace- 
ment of  the  articulating  surfaces.  The  most  posterior  portions  of  the  femoral  condyles,  however, 
are  spherical,  and  when  they  rest  uj)on  the  condyles  of  the  tibia,  during  flexion  of  the  knee-joint, 
they  form  a  double  arthrodial  joint.  From  the  shape  of  its  articulating  surfaces  the  knee-joint 
is  consequently  a  ginglymo-arthrodial  articulation. 

Upon  the  condyle  of  the  tibia  are  situated  two  menisci,  which  from  their  position  are  termed 
the  internal  and  the  external  meniscus  (Fig.  221).  They  are  but  loosely  connected  with  the  con- 
dyles of  the  tibia  and  arc  attached  only  to  the  capsular  ligament  and  to  the  intercondyloid 
eminence,  so  that  they  may  be  moved  upon  the  surfaces  of  the  tibial  condyles.  Their  external 
margins  are  thick,  their  internal  margins  thin,  and  their  cross-sections  are  decidedly  wedge- 
shaped. 

The  internal  meniscus  (the  internal  semilunar  cartilage)  is  narrower  than  the  external  one 
and  does  not  form  a  complete  semicircle,  but  is  a  segment  of  a  circle  whose  radius  is  larger  than 
that  of  the  external  meniscus.  The  external  meniscus  (the  extertval  semilunar  cartilage)  is  almost 
completely  circular  and  is  open  only  at  its  point  of  attachment  to  the  intercondyloid  eminence. 
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Fig.  217. — The  right  knee-joint  in  extension  seen  from  in  front  (J). 

Fig.  218. — The  right  knee-joint  in  extension  seen  from  behind  (J). 

Fig.  219. — The  right  knee-joint  in  extension  opened  by  two  lateral  incisions.    The  quadriceps  muscle, 

together  with  the  patella,  has  been  reflected  downward  (f). 

Fig.  220. — The  right   knee-joint   in   flexion  after  removal  of  the  articular  capsule  and  the  lateral 

ligaments  (J). 


It  is  broader  than  the  internal  meniscus,  and,  as  its  radius  is  smaller,  it  covers  the  condyle  of  the 
tibia  except  in  the  situation  of  its  relatively  small  median  hiatus.  It  arises  in  the  anterior  intercon- 
dyloid  fossa  of  the  tibia  and  runs  to  the  external  intercondyloid  tubercle,  while  the  internal  meniscus 
passes  from  the  anterior  margin  of  the  articular  surface  of  the  internal  condyle  to  the  posterior 
intercondyloid  fossa.  The  anterior  portions  of  both  menisci  are  connected  by  fasciculi  which  vary 
greatly  in  their  development  and  arc  known  as  the  transverse  ligament^  and  their  thick  external 
margins  are  adherent  to  the  articular  capsule,  the  external  meniscus  being  less  intimately  adherent, 
and  hence  more  movable  than  the  internal  one. 

In  addition  to  the  menisci,  the  articular  cavity  also  contains  two  important  accessory  liga- 
ments, the  crucial  ligaments  (Figs.  220  and  22 1),  of  which  there  are  two,  an  anterior  and  a  posterior. 
Their  anterior  surfaces  are  provided  wdth  a  synovial  covering  which  passes  as  a  septum  through 
the  posterior  portion  of  the  articulation,  and  they  are  strong  ligaments  firmly  connecting  the  tibia 
with  the  femur.  They  both  arise  from  the  intercondyloid  fossa  of  the  femur  and  pass  to  the 
tubercles  and  intercondyloid  fossae  of  the  tibia.  The  anterior  ligament  has  a  broad  origin  on  the 
inner  surface  of  the  external  condyle  of  the  femur,  and,  becoming  narrower,  it  passes  to  the  anterior 
intercondyloid  fossa  and  to  the  anterior  intercondyloid  tubercle  of  the  tibia.  The  posterior  liga- 
ment passes  from  the  outer  surface  of  the  internal  condyle  of  the  femur  to  the  posterior  intercon- 
dyloid fossa  and  to  the  corresj)onding  tubercle  of  the  tibia;  it  is  flat  at  its  origin  but  rounded  at  its 
insertion,  and  is  usually  stronger  than  the  anterior  ligament.  During  rest  (semiflexion),  the  two 
ligaments  cross  in  such  a  w-ay  that  the  anterior  one  is  in  front  of  the  posterior.  The  latter  is  usu- 
allv  connected  with  the  external  meniscus. 

With  the  exception  of  certain  diverticula  of  the  synovial  membrane,  which  will  subsequently 
be  described,  the  articular  cajjsule  is  attached  to  the  margins  of  the  cartilaginous  articular  surfaces. 
Its  line  of  attachment  upon  the  posterior  surface  of  the  femur  is  indicated  by  the  intercondyloid 
line,  so  that  the  entire  intercondyloid  fossa  is  situated  within  the  articular  canty. 

The  knee-joint  possesses  a  number  of  j)eculiarilies:  its  synovial  folds  are  more  pronounced 
than  those  of  any  other  joint  in  the  body;  its  synovial  membrane  gives  oflF  diverticula,  some  of 
which  are  of  large  size  and  pass  beneath  the  neigh lx)ring  muscles;  it  is  much  strengthened  by  the 
majority  of  the  overlying  tendons;  and  the  j)atella  is  embedded  in  the  anterior  portion  of  the 
articular  capsule  and  forms  the  immediate  anterior  boundary  of  the  articular  cavity. 

The  majority  of  the  reinforcing  ligaments  of  the  knee-joint  are  adherent  to  the  capsule  through- 
out the  greater  j)ortion  of  their  extent.  There  are  two  lateral  ligaments,  the  fibular  and  the  tibial 
lateral  ligament.  The  tibial  (internal)  lateral  ligament  (Figs.  217  and  218)  arises  from  the  internal 
epicondyle  and  is  intimately  adherent  to  the  capsular  ligament;  its  superficial  fibers  run  to  the 
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inner  margin  of  the  condyle  of  the  tibia,  while  the  shorter  deep  fibers  pursue  a  somewhat  oblique 
course  and  pass  posteriorly  to  be  inserted  into  the  internal  meniscus  and  into  the  infraglenoidal 
margin  of  the  internal  condyle. 

The  main  portion  of  the  fibular  {external)  lateral  ligament  (Figs.  217,  218,  and  219)  is 
separated  from  the  capsular  ligament  by  fatty  tissue,  and  consequently  appears  as  a  firm,  indepen- 
dent, flattened  cord  which  passes  from  the  external  condyle  of  the  femur  to  the  head  of  the  fibula. 
A  deeper  and  shorter  portion  of  the  ligament  (the  short  external  lateral  ligament)  is  adherent  to  the 
capsule. 

The  posterior  wall  of  the  capsule  is  reinforced  by  two  ligaments  which  are  intimately  con- 
nected with  the  muscles  which  have  their  insertion  in  the  vicinit>'  of  the  knee-joint.  The  oblique 
popliteal  ligament  (Fig.  218)  is  a  continuation  of  the  tendon  of  the  semimembranosus  muscle  and 
runs  obliquely  from  below  upward  and  from  within  outward  upon  the  posterior  surface  of  the 
capsular  ligament,  in  which  structure  it  finally  disappears.  The  arcuate  popliteal  ligament  (Fig. 
218)  passes  in  a  cur\'ed  manner  above  the  tendon  of  the  popliteus  muscle,  the  concavity  of  the 
curve  being  directed  upward.  It  runs  from  the  region  of  the  external  condyle  of  the  femur  to 
the  posterior  wall  of  the  capsule  of  the  knee-joint,  some  of  its  fibers  passing  also  to  the  head 
of  the  fibula  and  to  the  deeper  fasciculi  of  the  fibular  lateral  ligament,  these  fibers  being  termed 
the  retinaculum  of  the  arcuate  ligament. 

The  anterior  wall  of  the  knee-joint  is  formed  almost  entirely  by  the  tendon  of  the  quadriceps 
cruris  muscle  and  its  continuations.  The  tendon  of  this  muscle  is  really  inserted  into  the  base  of 
the  patella,  but  it  is  continued  onward  as  the  flat  but  verj'  strong  patellar  ligament  (Figs.  217  and 
222)  which  passes  from  the  tip  of  the  patella  to  the  tuberosity  of  the  tibia.  The  patellar  ligament, 
however,  is  independent  of  the  knee-joint  and  is  not  adherent  to  the  capsular  ligament;  it  is  one  of 
the  thickest  ligaments  of  the  body,  and  it  is  separated  from  the  upper  end  of  the  tibia  and  from 
the  capsular  ligament  by  fatty  tissue  and  by  a  constant  bursa,  the  deep  infrapatellar  bursa  (Fig. 
222),  which  does  not  communicate  with  the  synovial  cavity.  Both  the  patella  and  the  actual 
tendon  of  the  quadriceps,  however,  directly  form  a  portion  of  the  anterior  boundary  of  the  joint, 
and  the  anterior  portion  of  the  capsular  ligament  is  also  reinforced  by  lateral  fibrous  continuations 
of  the  quadriceps,  which  are  known  as  the  internal  and  external  patellar  reiinacula  (Fig.  217). 
They  arise  from  the  lateral  margins  of  the  patella,  receive  fibers  from  the  vasti  upon  either  side 
(see  page  215),  and  pass  downward  to  the  lateral  margins  of  the  condyles  of  the  tibia. 

The  synovial  folds  of  the  knee-joint  arc  the  alar  folds  (Figs.  219  and  222)  and  the  patellar 
synovial  fold  (Fig.  221).  The  greater  portion  of  the  alar  folds  consist  of  the  fatty  tissue  which  is 
situated  behind  the  patellar  ligament,  and  is  covered  by  the  synovial  membrane;  they  project  into 
the  knee-joint  from  either  side  of  the  patella.  The  patellar  synovial  fold  is  a  fibrous  band  of 
variable  size  which  usually  contains  a  considerable  quantity  of  fat;  it  arises  from  the  anterior 
wall  of  the  capsule  between  the  two  alar  folds,  with  which  it  is  connected,  and  is  inserted  into  the 
intercondyloid  fossa  of  the  femur. 

The  largest  diverticulum  of  the  synovial  membrane  of  the  joint  is  the  suprapatellar  bursa 
(Fig.  222),  which  extends  upward  beneath  the  tendon  of  the  quadriceps  femoris  for  almost  a 
hand's  breadth.  It  always  communicates  with  the  synovial  cavity,  usually  by  quite  a  large 
aperture,  and  receives  the  insertion  of  those  fibers  of  the  quadriceps  which  are  termed  the  articular 
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Fig.  221. — The  condyles  of  the  tibia  with  the  two  menisci  and  the  origins  of  the  crucial  ligaments  (J). 

Fig.  222. — Sagittal  section  of  the  right  knee-joint  in  extension.    The  section  passes  through  the  external 

condyle  of  the  tibia  (J). 

Fig.  223. — The  right  tibia  and  fibula  with  their  ligaments  (J). 


muscle  of  the  knee  (subcrurcus)  (sec  page  215).    The  suprapatellar  bursa  does  not  lie  directly 
upon  the  anterior  surface  of  the  femur,  but  is  separated  from  it  by  a  cushion  of  fat. 

There  are  two  or  three  other  considerably  smaller  diverticula  of  the  synovial  membrane  at 
the  posterior  portion  of  the  articulation.  These  are  the  popliteal  bursa,  beneath  the  tendon  of 
the  popliteus,  the  semimembranous  bursa,  beneath  the  tendon  of  the  semimembranosus,  and  the 
internal  gastrocnemial  bursa  (Fig.  304),  beneath  the  tendon  of  the  inner  head  of  the  gastrocnemius. 
The  last  two  bursas  may  communicate. 

There  arc  other  bursae  in  the  neighborhood  of  the  knee-joint  which  have  no  direct  relation  to  the  articulation.  In 
addition  to  the  previously  mentioned  deep  infrapatellar  bursa,  these  are:  the  subcutaneous  prepatellar  bursa  (Fig.  222), 
a  subcutaneous  bursa  which  is  constantly  found  in  front  of  the  patella;  the  subfascial  prepatellar  bursa,  between  the  fascia 
and  the  tendon  of  the  quadriceps;  the  subtendinous  prepatellar  bursa,  Ixrtween  the  quadriceps  tendon  and  the  periosteum 
of  the  patella;  and  the  subcutaneous  infrapatellar  bursa,  which  is  situated  in  front  of  the  patellar  ligament  (see  also 
page  234). 

As  might  be  supjK)scd  from  the  sha{)e  of  the  articulating  surfaces,  there  are  two  kinds  of  motion  possible  in  the  knee- 
joint,  a  hinge  motion  (flexion  of  the  leg  and  the  return  to  the  extended  position)  and  a  movement  of  rotation  which  is 
possible  only  when  the  knee  is  flexed.  Rotation  is  impossible  when  the  knee  is  extended,  not  only  from  the  shape  of 
the  articulating  surfaces  (see  page  133),  but  esixrcially  on  account  of  the  tension  of  the  lateral  'ligaments,  which  are 
relaxed  only  during  flexion  of  the  joint.  The  lateral  ligaments  also  prevent  a  lateral  displacement  of  the  bones  during 
flexion  of  the  articulation.  The  crucial  ligaments  ser\'e  mainly  to  hold  the  femur  and  tibia  together;  they  are  so  situated 
that  one  of  them  is  always  tense  in  any  ix>silion  of  the  joint,  the  posterior  ligament  being  tense  during  part  of  the  move- 
ment of  flexion  and  part  of  the  movement  of  extension,  and  the  anterior  one  during  the  whole  of  flexion.  The  crucial 
ligaments  also  check  the  movement  of  rotation. 

The  patella  glides  uix)n  the  surface  of  the  femur,  and  has  no  influence  upon  the  mechanism  of  the  articulation. 
During  extension  of  the  joint  it  is  pulle<i  upwanl  by  muscular  action  and  during  flexion  it  descends  toward  the  tibia. 

The  function  of  the  menisci  is  rather  to  form  an  articular  cushion  than  to  supplement  and  deepen  the  articular 
sfX'ket.  In  some  ]X)sitions  of  the  joint  they  act  both  as  cushions  and  as  {K>rtions  of  the  articular  socket,  in  other  pK>sitions 
they  act  only  as  cushions,  and  in  still  others  they  exert  no  influence  whatever  upon  the  mechanism  of  the  joint.  During 
some  of  the  movements  of  the  articulation  they  are  markedly  dis[)laced  or  strongly  compressed. 

THE  ARTICULATIONS  OF  THE  TIBIA  AND  FIBULA. 

The  tibia  and  fibula  are  connected  with  each  other  in  three  ways:  their  upper  extremities 
articulate  by  means  of  a  small  joint,  the  tibiofibular  articulation;  the  bodies  of  the  bones  are 
connected  by  the  interosseous  membrane;  and  the  lower  extremities  are  unitcxl  by  tense  ligaments, 
forming  the  tibiofibular  syndesmosis. 

The  tibiofibular  articulation  (Figs.  217,  218,  220,  and  223)  is  the  joint  between  the  fibular 
articular  surface  of  the  tibia  and  the  ca])itular  articular  surface  of  the  fibula.  It  is  an  arthrodium 
with  almost  j^Iane  articular  surfaces  and  jx)ssesscs  strong  accessor)'  ligaments,  which  reinforce  the 
ca])sulc  anteriorly  and  i)Ostcri()rly  and  are  known  as  the  anterior  and  posterior  capittdar  liga- 
ments (Tigs.  218,  220,  and  223).  The  tense  caj)sular  ligament  snugly  embraces  the  cartilaginous 
surfaces.  This  articulation  may  occasionally  communicate  with  the  knee-joint  (through  the 
popliteal  bursa). 


Transverse  ligament 
Anterior  crucial  Deep  infrapatellar  bursa 

''^-  ^t^Uti^       Patellar  Hg. 

Internal 


Fig.  223. 
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The  inlerosseous  membrane  (Fig.  223)  resembles  the  interosseous  membrane  of  the  forearm 
very  closely  and  extends  between  the  interosseous  ridges  of  the  two  bones.  It  consists  chiefly  of 
oblique  fibers,  the  majority  of  which  run  downward  from  the  tibia  to  the  fibula,  although  some 
pursue  a  course  at  right  angles  to  this  direction.  Its  upper  portion  contains  a  large  foramen  for 
the  passage  of  blood-vessels. 

The  tibiofibular  syndesmosis  (Figs.  223,  224,  and  226)  is  situated  between  the  fibular 
notch  of  the  tibia,  which  is  not  covered  by  cartilage,  and  the  internal  surface  of  the  external 
malleolus.  It  is  formed  by  two  ligaments,  rich  in  clastic  fibers,  the  anterior  and  posterior  liga- 
ments of  the  external  malleolus  (tibiofibular  ligaments)  (Figs.  225  and  226),  which  are  situated 
upon  the  anterior  and  posterior  surfaces  of  the  lower  end  of  the  two  bones.  They  pass  obliquely 
downward  from  the  tibia  to  the  fibula  and  are  made  tense  when  the  broader  portion  of  the  superior 
articular  surface  of  the  talus  (astragalus)  enters  into  the  articular  socket  of  the  ankle-joint.  The 
lower  ends  of  the  tibia  and  fibula  may  consequently  be  passively  separated  for  a  certain  distance; 
this  is,  however,  practically  the  only  movement  between  the  tibia  and  fibula. 


THE  JOINTS  AND  LIGAHENTS  OF  THE  FOOT. 

The  joints  and  ligaments  of  the  foot  will  be  considered  separately,  since  many  of  the  ligaments 
of  the  foot  belong  to  several  joints. 

THE  JOINTS  OF  THE  FOOT. 

The  joints  between  thei  talus  (astragalus)  and  the  bones  of  the  leg  and  those  between  the  indi- 
vidual bones  of  the  foot  may  be  divided  into  the  following  groups: 

I.  The  'Articulations  of  the  Talus  (Astragalus),  which  include  the  talocrural  articulation 
(the  ankle-joint),  the  talocalcaneal  articulation,  the  tahcalcaneo-nuvicular  articulation,  and  the 
calcaneocuboid  articulation.  • 

2.  The  Tarsal  Arthrodia, 

(a)  The  intertarsal  articulations  (the  cuneonavicular  articulation). 

(b)  The  tarsometatarsal  joints  (the  tarsometatarsal  and  inlerjnetatarsal  articulations). 
(3)  The  Joints  of  the  Toes  (the  metatarsophalangeal  and  digital  {inter phalangeal)  articula- 
tions). 

The  ankle-joint  or  tahcrural  articulation  (Figs.  224  and  226)  is  the  joint  between  the  astraga- 
lus and  the  two  bones  of  the  leg.  The  articulating  surfaces  are  the  trochlea  of  the  talus  upon 
the  one  hand,  and  the  inferior  articular  surface  of  the  tibia  and  the  articular  surfaces  of  the 
internal  and  external  malleoli  upon  the  other. 

The  articular  capsule,  which  surrounds  the  cartilaginous  surfaces  and  is  inserted  toward  the 
neck  of  the  astragalus,  is  thin;  its  anterior  and  especially  its  lateral  portions  are  rather  tense,  while 
the  jx)Sterior  portion  is  roomy  and  relaxed. 

From  its  function  and  in  accordance  with  the  form  of  the  articular  surfaces,  the  talocrural  articulation  is  a  hinge 
joint,  the  socket  of  which,  however,  is  formerl  by  two  l)ones.  As  the  syndesmosis  connecting  the  tibia  and  the  fibula 
does  not  absolutely  preclude  motion,  the  broad  anterior  |)ortion  of  the  tnxhlea  of  the  talus  can  be  accommodated  by  a 
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Fig.  227. — ^Thc  ligaments  of  the  tarsus  seen  from  the  inner  side  (f). 

Fig.  228. — ^The  ligaments  of  the  foot  seen  from  above  and  from  the  outer  side  (f). 

Fig.  229. — The  ligaments  of  the  foot  seen  from  the  plantar  surface  (f). 

Fig.  230. — The  h'gaments  of  the  foot  seen  from  the  dorsal  surface.     The  talus  has  been  removed  so 

as  to  show  the  participation  of  the  navicular  ligament  in  forming  the  socket  of  the 
talocalcaneo-navicular  joint  (}). 


and  227)  goes  to  the  posterior  process  of  the  talus,  and  the  tibio-navicular  (Fig.  227)  has  its 
insertion  upon  the  dorsal  surface  of  the  navicular  bone. 

Ligaments  pass  in  a  similar  manner  from  the  external  malleolus  to  the  talus  (astragalus) 
and  to  the  calcaneus.  These  are  known  as  the  anterior  talo-fibularj  the  posterior  talo- 
fibular, and  the  calcaneo-fibular  ligaments.  The  anterior  talo- fibular  ligament  (Fig.  228) 
passes  almost  horizontally  from  the  anterior  surface  of  the  external  malleolus  to  the  an- 
terior margin  of  the  trochlea  of  the  talus;  the  posterior  talo- fibular  (Fig.  224)  pursues 
a  corresponding  course  and  connects  the  posterior  border  of  the  external  malleolus  with 
the  outer  tubercle  of  the  posterior  process  of  the  talus;  and  the  calcaneo-fibular  ligament 
(Figs.  226  and  230)  passes  somewhat  obliquely  downward  and  backward  from  the  tip  of  the 
external  malleolus  to  the  outer  surface  of  the  calcaneus.  Upon  this  ligament  run  the  tendons  of 
the  two  peroneal  muscles  (see  page  222). 

The  ligamentous  connections  between  the  astragalus  and  the  calcaneus  consist  of  the  rein- 
forcing ligaments  of  the  talo-calcaneal  articulation  and  of  the  ligamentous  mass  which  occupies 
the  sinus  of  the  tarsus,  the  interosseous  talo-calcaneal  ligament.  The  latter  (Figs.  225  and  230) 
consists  of  a  number  of  firm  fibrous  layers  and  forms  a  species  of  syndesmosis  between  the  two 
bones. 

The  reinforcing  ligaments  of  the  posterior  articulation  of  the  two  bones  are  known  as  the 
internal  J  external,  posterior,  and  anterior  talo-calcaneal  ligaments.  The  external  and  particularly 
the  anterior  ligaments,  which  bridge  over  the  sinus  of  the  tarsus,  are  connected  with  the  inter- 
osseous ligament.  The  external  ligament  (Fig.  228)  passes  from  the  outer  and  lower  surface  of 
the  ncTk  of  the  talus  (astragalus)  to  the  upper  surface  of  the  calcaneus;  the  anterior  ligament 
connects  the  Iowxt  surface  of  the  talus  (astragalus)  with  the  upper  surface  of  the  calcaneus;  the 
posterior  ligament  connects  the  outer  tubercle  of  the  posterior  process  of  the  talus  with  the  upper 
surface  of  the  calcaneus;  and  the  ver\'  narrow  internal  ligament  passes  from  the  inner  tuber- 
cle of  the  posterior  process  of  the  talus  to  the  sustentaculum  tali. 

The  dorsal  and  plantar  ligaments  of  the  foot  are  practically  horizontal,  and  are  composed 
[)artly  of  transverse  and  partly  of  longitudinal  fasciculi  which  connect  neighboring  lx)nes  and 
consecjuently  reinforce  the  articular  caj^sules.  The  plantar  ligaments  are  considerably  the 
stronger,  and  some  of  them  connect  distant  portions  of  the  tarsus,  passing  over  one  or  even  more 
l^mes. 

The  dorsal  tarsal  ligaments  are  those  which  connect  the  talus  (astragalus)  and  the  cal- 
caneus with  the  navicular  and  the  cuboid  bones.  They  are  the  dorsal  talo-navicular  ligament,  the 
dorsal  calcaneo-navicular  ligament,  and  the  bifurcate  ligament.  The  bifurcate  ligament  (Fig.  228) 
connects  the  antero-intemal  angle  of  the  calcaneus  with  the  dorsal  surfaces  of  the  nancular  and 
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surface  of  the  cuboid  and  the  corresponding  surfaces  of  the  navicular  and  external  cuneiform 
bones.  The  joint  also  usually  communicates  between  the  internal  and  middle  cuneiform  bones 
with  the  second  tarsometatarsal  joint,  and  is  consequently  a  very  complicated  articulation. 

The  tarso-metatarsal  articulation  (Lisfranc's  joint)  (Fig.  225),  together  with  the  inier- 
metatarsal  articulations  (Fig.  225),  form  three  separate  joints:  one  connecting  the  metatarsal  bone 
of  the  great  toe  with  the  internal  cuneiform  bone;  one  connecting  the  bases  of  the  second  and 
third  metatarsal  bones  with  each  other  and  with  the  middle  and  external  cuneiform  bones;  and 
the  third  connecting  the  fourth  and  fifth  metatarsal  bones  with  the  cuboid  bone.  The  line  of  Lis- 
franc's  joint  has  its  most  proximal  point  at  the  inner  margin  of  the  sole  of  the  foot  and  its  most 
distal  point  at  the  base  of  the  second  metatarsal  bone,  so  that  a  deep  indentation  is  present  in  this 
situation.  From  this  point  the  joint-line  pursues  a  markedly  distal  direction  and  then  makes 
a  distinct  curve  toward  the  proximal  portion  of  the  foot. 

The  movements  in  the  tarsal  arthrodia  are  extremely  slight,  since  numerous  tense  ligaments  limit  the  range  of 
motion  very  considerably.     The  slight  movements  which  are  possible  supplement  the  chief  movements  of  the  foot. 

The  metatarso- phalangeal  and  the  digital  {inter ph<ilangeal)  joints  resemble  the  corresponding 
joints  of  the  hand  with  slight  variations.  The  mctatarso-phalangcal  joint  of  the  great  toe  in 
particular  exhibits  a  special  mechanism,  as  two  large  sesamoid  bones  are  embedded  in  the  plantar 
surface  of  its  capsular  ligament  (sec  page  106)  and  transform  the  articulation  into  a  species  of 
hinge  joint.  A  further  peculiarity  is  the  marked  dorsal  extension  of  the  articular  surfaces,  par- 
ticularly those  of  the  second  to  the  fifth  metatarsal  bones,  which  permit  of  a  hyperextension  (dorsal 
flexion)  of  the  toes.  These  articulations  also  resemble  hinge  joints  more  than  arthrodia  (ginglymo- 
arthrodia).  Ossification  is  frequently  obser\'ed  between  the  individual  phalanges,  particularly 
in  the  little  toe.  The  accessory  ligaments  of  these  joints  are  similar  to  those  of  the  hand  {trans- 
verse capitular  (Figs.  228  and  229),  accessory  plantar^  and  lateral  ligaments). 

THE  LIGAMENTS  OF  THE  TARSUS. 

I  The  ligaments  of  the  tarsus    (Figs.  224  to  230)  may  be  subdivided  into:   (i)  The  liga- 

ments of  the  ankle-joint,  (2)  the  ligaments  between  the  astragalus  and  the  calcaneus,   (3)  the 

<  dorsal  tarsal  ligaments,  (4)   the  plantar  tarsal   ligaments,   and    (5)   the   interosseous  tarsal 

ligaments. 

The  ligaments  of  the  ankle-joint  (Figs.  224  and  226  to  228)  connect  the  bones  of  the  leg 

I  with  the  talus  (astragalus)  and  the  calcaneus,  and  pursue  a  more  or  less  vertical  direction.     Each 

of  the  two  malleoli  is  connected  with  the  neighboring  tarsal  bones.  The  deltoid  ligament  (Fig. 
227)  arises  from  the  internal  malleolus  and  radiates  to  the  talus  (astragalus),  the  calcaneus,  and 
the  navicular  bone.  It  is  narrower  at  its  origin,  broad  at  its  insertion,  and  is  composed  of  four 
separate  ligaments:  the  anterior  talo-tibial,  the  posterior  talo-tibial^  the  calcaneo-libial,  and  the 
tibio-navicular  ligaments. 

The  anterior  talo-tibial  ligament  (Fig.  227)  passes  to  the  anterior  extremity  of  the  neck  of  the 
talus  (astragalus)  and  is  almost  completely  covered  by  the  calcaneo-tibial  ligament  (Fig.  227) 
which  runs  to  the  margin  of  the  sustentaculum  tali.    The  posterior  talo-tibial  ligament  (Figs.  224 
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cuboid  bones;  it  necessarily  divides  into  two  portions,  one  for  each  bone,  known  as  the  calcaneo- 
navicular  and  the  calcaneocuboid  portions. 

The  navicular  is  connected  with  the  cuneiform  bones  by  the  three  dorsal  navicular-cunei- 
form  ligaments  (Fig.  228).  The  first  of  these  is  the  broadest.  The  cuboid  and  navicular  bones  are 
connected  by  the  dorscU  cuboideo-navicular  ligament  (Fig.  228) ;  the  cuneiform  bones  are  connected 
with  each  other  by  the  dorsal  intercuneiform  ligaments  (Fig.  230) ;  and  the  dorsal  cuneo-cuboid 
ligament  (Fig.  230)  runs  between  the  external  cuneiform  and  cuboid  bones. 

The  connection  between  the  bases  of  the  metatarsal  bones  and  the  tarsal  bones  is  effected 
by  the  dorsal  tarsometatarsal  ligaments  (Figs.  228  and  230) ;  the  bases  of  the  metatarsals  are 
connected  with  each  other  by  the  four  dorsal  basal  ligaments  (Fig.  228). 

The  plantar  tarsal  ligaments  maintain  the  normal  arch  of  the  foot.  By  far  the  largest 
and  strongest  of  them  is  the  long  plantar  ligamefU  (Figs.  226,  227,  and  229),  which  is,  indeed,  one 
of  the  strongest  ligaments  of  the  body.  It  arises  from  the  entire  lower  surface  of  the  calcaneus  in 
front  of  the  tubercles  of  the  tuberosity,  its  width  almost  entirely  covering  the  bone,  and  its  strong 
longitudinal  fasciculi  are  inserted  into  the  tuberosity  of  the  cuboid.  From  the  main  mass  of  the 
ligament  there  arc  given  off  superficial  fasciculi  which  pass  over  the  tendon-sheath  of  the  pero- 
neus  longus  situated  in  the  cuboid  groove,  and  extend  to  the  bases  of  the  outer  metatarsal  bones 
(see  page  227,  Fig.  312). 

The  second  strongest  ligament  of  the  tarsus  is  the  plantar  calcaneo-navicular  ligament  (Figs. 
227  and  229),  whose  strong  fibers  pass  obliquely  between  the  sustentaculum  tali  and  the  navic- 
ular bone.  The  dorsal  surface  of  the  ligament  is  covered  with  cartilage  and  contains  the  navicu- 
lar fibrocartilage  (Fig.  230),  which  forms  a  portion  of  the  socket  for  the  head  of  the  talus  (astrag- 
alus) (see  page  138).  Upon  the  dorsal  surface  of  the  foot  this  ligament  is  connected  with  the 
tibio-navicular  ligament. 

The  plantar  calcaneocuboid  ligament  is  adherent  to  the  dorsal  surface  of  the  long  plantar 
ligament  and  reinforces  the  plantar  surface  of  the  articular  capsutc  of  the  calcaneocuboid  joint. 
The  nav-icular  and  the  cuneiform  tones  are  connected  by  the  plantar  naviculari-cuneiform  liga- 
ments (Figs.  227  and  230);  the  cuboid  and  the  navicular  bones  by  the  plantar  cuboideo-navicu- 
lar ligament  (¥\g.  230) ;  the  culx)id  and  the  external  cuneiform  bones  by  the  plantar  cuneo-cuboid 
ligament;  and  the  three  cuneiform  bones  with  each  other  by  the  plantar  intercuneiform  ligaments. 
There  are  also  plantar  tar  so- metatarsal  ligaments  and  three  plantar  basal  ligaments,  which  pursue 
a  similar  course  to  the  corresponding  dorsal  ligaments. 

The  interosseous  ligaments  are  those  ligaments  of  the  foot  which  are  situated  neither  upon 
the  dorsal  nor  the  plantar  surface,  but  which  connect  contiguous  surfaces  of  the  tarsal  or  metatar- 
sal bones  in  those  situations  where  no  articular  connection  exists.  They  really  represent  syndes- 
moses, and  are  found  only  between  those  bones  which  move  upon  each  other  but  slightly,  if  at  all. 
In  addition  to  the  previously  mentioned  interosseous  talocalcaneal  ligament  (Figs.  229  and  230), 
these  ligaments  arc  the  interosseous  cuneo-cuboid  ligament^  the  interosseous  intercuneiform  liga- 
ments, the  interosseous  cuneo-melatarsal  ligaments  (particularly  between  the  internal  cuneiform 
and  the  base  of  the  second  metatarsal  bone,  where  an  interosseous  basal  metatarsal  is  wanting), 
and  the  interosseous  basal  metatarsal  ligaments.  The  upper  and  lower  surfaces  of  some  of  these 
ligaments  are  in  direct  contact  with  the  c()rresi)onding  dorsal  and  plantar  ligaments. 


MYOLOGY. 

GENERAL  MYOLOGY. 

Myolog}^  is  the  study  of  the  muscles  and  of  their  accessor)'  structures,  such  as  tendons, 
aponeuroses,  fasciae,  intermuscular  septa,  tendinous  arches,  pulleys,  mucous  bursae,  tendon- 
sheaths  (vagincB  mucosce),  tendon  relinacula,  and  sesamoid  bones. 

The  musculature  of  the  human  body  occurs  in  two  forms  which  present  both  histological  and 
physiological  differences  (see  "Atlas  and  Epitome  of  Normal  Histolog}',"  Sobotta-Huber).  The 
actual  skeletal  muscles  are  composed  only  of  striated  muscular  tissue. 

The  muscles  form  the  fleshy  portion  of  the  body,  and  are  contractile  structures  which  vary 
considerably  in  size  and  shape.  A  tTpical  muscle  is  composed  of  a  muscular  belly,  which  forms 
the  greater  portion  of  it,  and  of  two  ends,  one  of  which  is  known  as  the  origin^  or  head,  and  the 
other  as  the  insertion,  the  origin  being  that  end  which  is  attached  to  the  usually  more  fixed  portion 
of  the  skeleton  and  the  insertion  that  attached  to  the  more  freely  movable  portion,  but  the  physio- 
logical relation  of  origin  and  insertion  may  be  reversed.  As  a  rule,  both  the  origin  and  the 
insertion  possess  a  tendon  of  var}'ing  length,  which  is  usually  considerably  thinner  than  the 
muscle. 

Muscles  are  distinguished  according  to  their  shapes.  A  great  many,  particularly  those 
forming  the  mass  of  the  extremities,  are  fusiform  or  spindle-shaped,  while  others  are  broad,  thin, 
and  flat;  muscles  whose  length  but  slightly  exceeds  their  breadth  are  designated  short  muscles. 
Some  muscles  surround  orifices  of  the  body  or  canals,  and  their  fibers  are  circularly  arranged; 
they  are  known  as  orbicular  muscles,  or,  if  they  serve  to  close  orifices,  such  as  the  mouth,  for 
example,  as  sphincters.  Those  muscles  in  which  the  fasciculi  pass  to  a  tendon  devcloi>ed  at  the 
side  of  the  muscle  are  known  as  pinnate  or  penniform  muscles,  and  if  the  tendon  be  situated  in 
the  middle  and  receives  muscular  fasciculi  from  cither  side,  the  muscle  is  said  to  be  bipinnatc 
or  bipenniform. 

The  majority  of  the  muscles  have  a  single  head,  but  occasionally  two,  three,  or  four  heads 
unite  to  form  a  muscular  belly,  producing  a  biceps,  triceps,  or  quadriceps  muscle.  A  muscle  com- 
posed of  two  bellies  with  an  intcr\'ening  tendon  is  termed  a  biventer  or  digastric  muscle. 

If  muscles  pass  only  over  one  joint  of  the  body  (particularly  in  the  extremities),  they  are 
known  as  monarticular  muscles;  if  they  extend  over  two  main  joints  in  their  course,  they  are 
called  biarticular. 

Tendons  occur  in  connection  with  nearly  all  the  muscles,  and  are  completely  absent  in  the 

sphincters  only,  though  partly  wanting  in  the  orbicular  muscles.     Ever)'  muscle,  however,  has 

not  a  tendon  at  lx)th  ends,  it  frequently  happening  that  only  the  tendon  of  insertion  is  developed, 

while  the  origin  is  purely  muscular.    The  fibers  of  the  tendons  of  origin  or  insertion  are  very 
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Fig.  233.   Regions  of  the  head  and  neck. 
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Fig.  234.   Male  perineum. 


Fig.  235.  Female  perineum. 
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frequently  mixed  with  muscular  fibers,  so  that  neither  a  purely  muscular  nor  a  purely  tendinous 
origin  or  insertion  exists. 

The  spindle-shaped  muscles  have  cylindrical  and  frequently  very  long  tendons,  but  the  flat 
muscles  usually  arise  by  means  of  flattened  tendons  which  are  knowTi  as  aponeuroses^  and,  in 
the  cases  of  the  flat  muscles,  mav  serve  as  fasciae  for  other  muscles.  The  round  tendons  also 
occasionally  form  aponeuroses  in  the  vicinity  of  their  insertions. 

Broad  tendinous  plates  are  sometimes  found  upon  one  of  the  surfaces  of  a  muscle  in  the 
middle  of  its  course,  and  a  muscle  may  possess  a  number  of  tendinous  interruptions,  arranged  at 
more  or  less  regular  distances  from  each  other;  these  are  termed  teMinous  inscriptions. 

The  fascicB  are  connective-tissue  coverings  which  surround  individual  muscles  or  groups  of 
muscles.  They  are  frequently  adherent  to  their  muscles  and  form  their  aponeuroses,  and  are 
especially  well  develoi)ed  in  the  extremities,  where  they  form  a  common  superficial  sheath  for 
all  of  the  muscles.  Some  muscles  do  not  possess  fascia;,  as,  for  example,  the  muscles  situated  in 
the  skin,  such  as  the  platysma  and  the  majority  of  the  facial  muscles. 

The  intermuscular  septa  are  intimately  connected  with  the  fascia?,  Ix^ing  sheet-like  prolonga- 
tions of  those  of  the  extremities,  extending  to  the  periosteum  so  as  to  form  partitions  between 
groups  of  muscles  having  a  similar  function  (synergists*);  they  frequently  also  give  origin  to 
muscles. 

The  tendinous  arches  are  ligamentous  bands  which  bridge  over  vessels  or  ner\'es  and  pro- 
tect them  as  they  pass  through  a  muscle;  they  may  also  pass  between  two  neighboring  bones  and 
furnish  a  support  for  muscular  origin. 

Pulleys  or  trochlecp  are  for  the  puqjose  of  giving  the  tendon  of  a  muscle  a  different  direction 
from  that  of  the  belly.  The  temlan  reti^ia^ula  operate  in  a  similar  manner,  and  are  found  chiefly 
in  those  situations  where  tendons  run  in  a  lx)ny  groove.  They  hold  the  tendons  firmly  in  the 
channel  and  prevent  their  disj^lacemcnt;  a  similar  function  is  served  by  the  vaginal  ligaments 
which  maintain  the  tendon-sheaths  (see  Ix'low)  in  position. 

The  mucous  bursce  are  thin-walled  cavities  filled  with  a  fluid  similar  to  that  of  the  svnovia 
of  the  joints.  They  are  found  where  muscles  or  tendons  pass  over  bony  prominences  or  where 
tendons  are  inserted  into  a  lx)ne,  and  serve  to  prevent  friction  between  the  muscles  and  tendons 
and  the  bone.  They  arc  fre([uenlly  diverticula  of  the  synovial  membranes  of  the  joints  (see 
page  108). 

The  tendon-sheaths  or  vagime  mucosce  act  in  a  similar  manner;  they  surround  the  tendons 
of  the  muscles  of  the  extremities  (particularly  in  the  hand  and  foot)  for  a  certain  distance,  and  pro- 
tect the  tendons  from  friction  during  action.  They  are  partly  protected  by  rctinacula,  and  partly 
by  vifvcula. 

Sesamoid  hones  are  mechanical  accessories  of  the  tendons  in  which  thevare  usuallv  embedded. 
They  are  not  necessarily  \yon\  but  are  often  only  fibrocartilaginous,  and  serve  the  purpose  of 
increasing  the  working  angle  of  the  tendons  and  of  making  it  possible  for  the  tendons  to  glide 
over  the  joint.     The  patella  (see  page  99)  is  ihc  largest  sesamoid  lx)ne  of  the  body. 

The  striated  musculature  of  the  IkmIv,  with  fi*\v  exceptions,  arises  from  the  myotomes  of  the  mesodermic  somites. 
The  musculature  of  the  trunk  arises  direi  tly  from  these  structures,  and  its  segmental  arrangement,  corresi>onding  to  its 

*  Muscles  having  opposite  functions  are  termed  antagonists. 
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Fit;,  236. — The  superficial  layer  of  the  flat  muscles  of  the  back  together  with  the  neighboring  infE 
of  the  head,  neck,  abdomen,  and  buttcxrk. 

Upon  ihe  right  side  the  rhomboidem  major  and  the  teres  major  ore  icprescntcd  covered  by  fas 


origin,  can  usually  be  distinctly  recognijcd  in  the  deeper  layers  of  the  muscles  of  the  back  and  neik.     ' 
abdomen  and  of  the  extrerailies  arise  secondarily  from  the  myotomes.     In  man  the  musculature  of  the  e 
very  strongly  developed  and  covers  the  entire  dorsal  and  part  of  the  ventral  musculature  of  the  trunk. 

[In  the  folloning  pages  the  classification  adopted  for  the  muscles  is  a  topograpbical  one,  an  arrangement  which  best 
accords  with  an  atlas  designed  as  an  aid  for  the  laboratory.  Such  a  classiiicBtion.  however,  \&  in  many  cases  faulty  in  that 
it  fails  to  present  the  true  morphological  relations  of  the  muscles,  sometimes  grouping  together  muscles  which  have  entirely 
different  morphological  values,  and  sometimes  separating  in  diHerent  groups  muscles  which  in  reality  are  closely  related. 
Al  the  close  of  each  section  where  it  seems  necessary  there  will  be  found  a  brief  morphological  classification  of  the 
muscles  of  which  it  treats. — Ed.] 


SPECIAL  MYOLOGY. 
THE  MUSCLES  OF  THE  TRUNK. 

THE  HUSCLES  OF  THE  BACK. 


4 


The  muscles  of  the  back  are  arranged  in  layci^  and  extend  throughout  the  neck,  the  back, 
and  the  lumbar  region.     The  muscles  of  the  individual  layers  may  be  advantageously  grouped, 


Lumbo-dorsai  foKui 
{/lasleriiir  layer) 
11  wbU  of  the  abdomen  in  the  lumbar  reBit>n  (sihcmalic). 


according  to  their  shape,  in  three  subdivisions — the  flat  or  surface  muscles,  the  long  muscles,  and 
the  short  muscles.     The  flat  muscles  are  still  further  subdivisible  into  several  layers,  some  Ojr_ 
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which  completely  conceal  the  others;  the  superior  layers  are  inserted  into  the  skeleton  of  the  upper 
extremity  and  consequently  are  really  muscles  of  the  extremity.  The  long  and  short  muscles  are 
portions  of  the  actual  musculature  of  the  trunk,  and  are  situated  in  the  groove  between  the 
spinous  processes  of  the  vertebrae  and  the  angles  of  the  ribs  (or  the  costal  processes  of  the 
remaining  vertebrae),  and  many  of  them  extend  upward  as  far  as  the  head.  The  long  muscles 
of  the  back  extend  over  a  large  number  of  vertebrae  and  in  their  superficial  layers  extend  over 
the  entire  vertebral  column;  the  short  muscles  pass  from  vertebra  to  vertebra. 

The  flat  muscles  are  also  designated  as  superficial,  the  long  and  short  as  deep  muscles  of  the 
back. 

THE  FLAT  MUSCLES  OF  THE  BACK. 

The  flat  muscles  of  the  back  (Figs.  236  and  238)  are  arranged  in  three  layers  which  partially 
overlap  each  other.  The  first  layer  is  formed  by  the  trapezius  and  the  latissimus  dorsi,  the  second 
by  the  rhomboidci  and  the  levator  scapuke,  and  the  third  by  the  serratus  posterior  superior  and 
inferior  and  the  splcnius  capitis  and  ccrvicis.  The  muscles  of  the  first  and  second  layers  are 
inserted  into  the  skeleton  of  the  extremities;  those  of  the  third  layer  find  their  insertions  in  the 
skeleton  of  the  trunk. 

The  First  Layer* 

The  trapezius  or  cucuUaris  (Figs.  236  and  256)  takes  its  name  from  the  trapezium  formed 
by  the  muscles  of  the  two  sides.  Each  muscle  by  itself  is  triangular,  its  longest  border  being 
situated  at  the  vertebral  column.  It  is  flat  and  smooth;  below,  and  particularly  above,  it  is  very 
thin,  and  it  is  situated  in  the  nuchal,  median  dorsal,  suprascapular,  scapular,  and  infrascapular 
regions.  It  takes  origin  from  the  following  situations:  from  the  inner  half  of  the  superior  nuchal 
line  (extending  to  the  linca  suprema  as  a  short  thin  tendon),  from  the  external  occipital  protuber- 
ance, from  the  nuchal  ligament  (by  a  muscular  origin,  sometimes  by  a  short  tendon  in  the  upper 
]X)rtion),  and  from  the  spinous  processes  and  supraspinous  ligaments  of  all  of  the  thoracic  vertebne 
(more  or  less  tendinous). 

It  is  inserted  into  the  upper  surface  of  the  acromial  third  of  the  clavicle,  into  the  inner  margin 
of  the  acromion,  and  into  the  entire  length  of  its  upper  border,  and  partly  also  into  the  inner 
portion  of  the  lower  lx)rder  of  the  spine  of  the  scapula. 

The  sui)eri()r  fibers  of  the  trapezius  pass  from  within  outward  and  from  above  abruptly 
downward  to  the  lateral  portion  of  the  neck  (Fig.  256);  the  middle  fibers  are  the  shortest  and  pass 
almost  horizontally  outward ;  while  the  inferior  filxjrs  run  from  within  outward  and  from  below 
abruptly  upward.  Tendinous  areas  are  constantly  found  at  the  origin  of  the  trai)ezius  from  the 
occiput,  in  the  region  of  the  seventh  cervical  vertebra  and  of  the  spines  of  the  upper  thoracic 
vertebra?,  and  at  its  insertion  into  the  inner  end  of  the  spine  of  the  scapula;  the  fibers  coming  from 
the  spines  of  the  lower  thoracic  vertebra?  are  also  tendinous  for  a  certain  distance,  and  in  the 
region  of  the  spines  of  the  upper  thoracic  vertebrie  the  muscles  of  the  two  sides  form  a  broad, 
well-develoi)ed,  trapezoid  aponeurosis. 

At  the  occi})ut  the  trapezius  joins  the  tendinous  insertion  of  the  sternocleidomastoid.  Be- 
tween the  two  muscles,  the  splenius  capitis  and  the  levator  scapulae  are  always  partly  visible,  and 

if  the  upper  part  of  the  trapezius  is  narrow,  a  portion  of  the  semispinalis  capitis  also  appears 
10 
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between  it  and  the  splenius  capitis.  The  deltoid  has  its  origin  immediately  adjacent  to  the 
insertion  of  the  trapezius,  and  a  small  transverse  muscle  occasionally  passes  between  the  insertions 
of  the  trapezius  and  the  sternocleidomastoid;  it  is  known  as  the  iransversus  nuchce  (Fi^.  244), 
and  usually  has  a  tendinous  origin  from  the  tendon  of  one  muscle  and  passes  to  the  tendon  of  the 
other. 

• 

The  trapezius  is  supplied  by  the  accessory  nerve  and  by  the  cervical  plexus. 

On  account  of  the  different  directions  taken  by  the  fibers  in  different  portions  of  the  trapezius  the  function  of 
the  muscle  is  complicated,  and  differs  according  to  whether  all  portions  of  the  muscle  contract  simultaneously  or  individ- 
ual portions  contract  separately.  Its  action  also  depends  upon  whether  the  scapula  is  fixed  or  movable.  The  upi>er 
portion  of  the  trapezius  elevates  the  entire  shoulder  girdle,  the  lower  portion  pulls  the  scapula  downward,  and  the  middle 
portion  draws  the  scapula  backward  toward  the  vertebral  column.  The  scapula  is  also  drawn  backward  by  the  action 
of  the  entire  muscle,  since  the  upper  and  lower  fasciculi  neutralize  each  other  to  a  certain  extent  and  aid  the  middle 
portion  of  the  muscle.  If  the  shoulder-blade  is  fixed,  the  muscle  turns  the  head;  when  both  scapulae  are  fixed  and 
the  two  muscles  act  together,  the  head  is  extended.  The  muscle  may  also  fix  the  scapula.  It  usually  acts  together  with 
the  levator  scapuli,  the  rhomboidei,  the  splenii,  and  the  other  muscles  of  the  back. 

The  latissimus  dorsi  (Figs.  236,  238,  269,  and  272)  is  a  broad,  thin,  triangular  muscle  which 
becomes  somewhat  thicker  toward  its  insertion.  The  upper  portion  of  its  origin  is  partly  con- 
cealed by  the  trapezius,  and  it  is  situated  in  the  median  dorsal,  the  sacral,  the  lumbar,  the  infra- 
scapular,  and  the  scapular  regions.  Its  origin  is  tendinous  throughout,  with  the  exception  of 
three  or  four  accessor)'  digitations  which  arise  from  the  three  or  four  lower  ribs.  The  tendon  of 
origin  is  furnished  by  the  posterior  surface  of  the  posterior  layer  of  the  lumbodorsal  fascia  (see 
page  156),  by  means  of  which  the  muscle  arises  from  the  spinous  processes  of  the  lower  five  or 
six  thoracic  vertebra?,  from  the  spinous  processes  of  the  lumbar  vertebra?,  and  from  the  median 
ridge  of  the  sacrum  and  the  neighboring  portion  of  the  outer  lip  of  the  crest  of  the  ilium.  The 
superior  fibers  run  almost  horizontally ;  the  inferior  fibers  ascend  abruptly  from  within  outward 
and  from  below  upward,  and  toward  the  insertion  the  fibers  converge,  and  terminate  in  a  flat 
tendon  which  is  adherent  to  that  of  the  teres  major  and  is  inserted  with  it  into  the  lesser  tubercular 
ridge  (the  posterior  lip  of  the  bicipital  groove)  of  the  humerus.  An  almost  constant  bursa,  the 
lalissimus  bursa,  separates  the  non-adherent  portions  of  the  tendons  of  the  latissimus  dorsi  and 
teres  major. 

The  tendinous  surface  of  the  posterior  layer  of  the  lumbodorsal  jascia  (Figs.  238  and  240) 
is  widest  in  the  region  of  the  middle  and  lower  lumbar  vertebrae,  and  it  becomes  markedly  nar- 
rower as  it  extends  upward,  and  to  a  lesser  degree  as  it  passes  downward.  Between  the  upper 
border  of  the  latissimus,  the  lower  border  of  the  trapezius,  and  the  vertebral  border  of  the  scapula^ 
there  is  a  triangular  space,  which  is  larger  or  smaller  according  to  the  position  of  the  scapula  aixi 
in  which  arc  visible  a  portion  of  the  rhomboideus  major,  small  portions  of  one  or  more  of  the 
middle  ribs  with  their  intercostal  muscles,  and  a  segment  of  the  iliocostalis  dorsi.  Upon  the 
neighboring  dorsal  surface  of  the  scapula,  the  dense  infraspinatus  fascia  covers  the  infraspinatus 
muscle,  and  a  portion  of  the  deltoid  muscle,  covered  by  its  fascia,  is  also  visible  in  this  situation. 

The  costal  serrations  of  the  latissimus  dorsi  interdigitate  with  the  inferior  serrations  of  the 
obliquus  abdominis  cxtemus  (Fig.  247).  Between  the  outer  border  of  the  latissimus,  the  pos- 
terior border  of  the  external  oblique,  and  the  crest  of  the  ilium  there  is  usually  a  small  triai^^ 
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the  lumbar  triangle  or  trtangle  of  Petit  (Fig.  236),  in  which  a  portion  of  the  origin  of  the  obliquus 
abdominis  intemus  from  the  anterior  layer  of  the  lumbar  fascia  (see  page  160)  is  exposed.  The 
posterior  border  of  the  latissimus  dorsi  forms  a  part  of  the  posterior  boundary  of  the  axillary 
fossa,  and  the  muscle  not  infrequently  receives  accessory  fibers  from  the  inferior  angle  of  the 
scapula  (the  scapular  digitation). 

Since  the  latissimus  is  really  one  of  the  muscles  of  the  extremity,  it  is  supplied  from  the  plexus  brachialis,  its  nerve 
being  the  thoracodorsal  (middle  or  long  subscapular)  nerve. 

The  latissimus  dorsi  adducts  the  arm,  carrying  it  backward  and  rotating  it  inward. 

The  Second  Layer* 

The  second  layer  of  the  flat  muscles  of  the  back  (Fig.  238)  is  covered  by  the  trapezius,  with 
the  exception  of  a  portion  of  the  rhomboideus  major,  which  is  exposed  between  the  latissimus 
and  the  trapezius,  and  of  that  part  of  the  levator  scapulae  which  is  situated  immediately  beneath 
the  cervical  fascia  at  the  outer  border  of  the  trapezius.  This  layer  is  not  represented  beneath 
the  latissimus  which  directly  overlies  the  third  layer. 

The  rhomboideus  major  (Fig.  238)  is  a  flat  and  rather  thin  quadrangular  muscle  which 
arises  from  the  spinous  processes  and  supraspinous  ligaments  of  the  upper  four  thoracic  vertebrae. 
Its  fibers  are  distinctly  parallel  and  pass  downward  to  be  inserted  into  the  vertebral  border  of  the 
scapula  below  the  root  of  the  spine.  The  muscle  is  frequently  rather  intimately  connected  with 
the  rhomboideus  minor,  and,  according  to  the  position  of  the  scapula,  may  be  either  quetdrangular 
or  rhomboidal  in  shape. 

The  rhomboideus  minor  (Fig.  238)  resembles  the  major  in  every  respect,  but  is  much 
narrower.  It  takes  origin  from  the  spinous  processes  of  the  two  lowermost  cervical  vertebrae 
and  inserts  into  the  vertebral  margin  of  the  scapula  above  the  root  of  the  spine.  The  two  rhom- 
boidei  are  separated  by  a  cleft,  which  is  usually  quite  narrow,  and  as  a  rule  their  origins  are 
distinctly  tendinous  (aponeurotic). 

The  rhomboidei  are  supplied  from  the  brachial  plexus  by  the  dorsal  scapular  nerve.  They  draw  the  scapula 
toward  the  vertebral  column  and  somewhat  upward. 

The  levator  scapulae  (Figs.  238  and  258)  is  the  only  one  of  the  flat  muscles  which  possesses 
any  considerable  degree  of  thickness.  It  is  an  elongated  muscle  which  arises  by  four  short 
tendinous  digitations  from  the  posterior  tubercles  of  the  transverse  processes  of  the  four  upper 
cervical  vertebrae,  the  largest  digitation  coming  from  the  transverse  process  of  the  atlas.  The 
digitations  unite  to  form  a  single  belly  which  passes  outward  and  downward  and  is  inserted  into 
the  superior  angle  of  the  scapula  immediately  alongside  of  the  rhomboideus  minor. 

The  levator  scapulae  forms  a  portion  of  the  lateral  cer\-ical  region  and  is  immediately  adjacent 
to  the  posterior  margin  of  the  scalenus  posterior.  Its  origin  is  partly  covered  by  the  posterior 
portion  of  the  sternocleidomastoid. 

The  levator  scapulae,  like  the  rhomboidei,  is  supplied  by  the  dorsal  scapular  nerve.  It  elevates  the  superior  angle  of 
the  scapula  and  consequently  the  entire  shoulder-blade,  thereby  assisting  the  trapezius  and  the  rhomboidei.  When 
the  scapula  is  fixed,  it  can  incline  and  rotate  the  cervical  portion  of  the  vertebral  column. 
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Fig.  238. — ^The  deeper  layers  of  the  flat  muscles  of  the  back. 

On  the  hrft  side  the  trapezius  and  latissimus  have  been  cut  away;  on  the  right  side  the  rhomboidei  have  also  been 
cut  and  reflected  and  the  lumlxxlorsal  fascia  has  been  retained  only  where  it  is  in  relation  with  the  origin  of  the 
serratus  jx^sterior  inferior  and  below. 


The  Third  Layer* 

The  muscles  of  this  layer  (Figs.  238  and  239)  are  situated  partly  beneath  the  rhomboidei  and 
partly  directly  beneath  the  latissimus  and  the  trapezius.  The  two  splenii  are  also  covered  at  their 
origins  by  a  muscle  of  the  same  layer,  the  serratus  iX)sterior  superior. 

The  serratus  posterior  superior  (Fig.  238)  is  a  flat  muscle,  rhomboidal  in  shape,  which 
is  tendinous  for  almost  half  its  breadth  and  is  wholly  or  almost  wholly  covered  by  the  rhomboidei. 
It  arises  by  an  ajwneurosis  from  the  spinous  processes  of  the  two  lowermost  cervical  and  of  the 
two  uppermost  thoracic  vertebra;,  passes  outward  and  downward,  and  is  inserted  by  four  flat 
muscular  digitations  into  the  outer  side  of  the  angles  of  the  second  to  the  fifth  ribs. 

It  is  supplied  by  the  upjx^r  (first  to  fourth)  intercostal  ner\'es.  It  draws  the  upper  ribs  upward  and  backward  and 
acts  as  a  muscle  of  inspiration  by  enlarging  the  thorax. 

The  serratus  posterior  inferior  (Fig.  238)  resembles  the  serratus  posterior  superior  in 
many  respects,  but  it  is  flatter  and  its  filxTs  run  from  within  outward  and  from  Wow  up  wan! . 
It  arises  from  the  anterior  surface  of  the  posterior  layer  of  the  lumbodorsal  fascia  in  common  ^^'ith 
the  latissimus  dorsi,  at  the  level  of  the  two  lowermost  thoracic  and  the  two  ui)i)ermost  lumbar 
vertebne;  it  is  at  first  a  thin  and  independent  aponeurosis,  but  subsequently  becomes  entirely 
muscular,  and  is  inserted  into  the  lower  borders  of  the  lower  four  ribs  by  digitations  which  fre- 
(juently  var\'  in  their  development  or  may  be  wanting. 

The  muscle  is  supplie<l  by  the  lower  (ninth  to  twelfth)  intercostal  nerves.  It  draws  the  lower  ribs  backward  and 
downward.  WTiether  it  aids  insjnration  or  ex])iration  is  uncertain;  in  either  case  its  influence  u{X)n  the  ribs  is  very 
sU'ght.     It  may  increase  the  tension  of  the  lumbar  fasiia. 

The  splenius  capitis  (Figs.  238  and  239)  is  a  strong,  elongated,  strap-shaped  muscle,  which 
arises  by  means  of  the  nuchal  ligament  from  the  spinous  processes  of  the  lower  four  or  five  cer\'ical 
and  from  the  upper  two  or  three  thoracic  vertebne.  It  passes  from  within  outward  and  from  below 
upward,  j)arlly  covered  by  the  trapezius,  the  rhomboidei,  and  the  serratus  [wsterior  superior,  and 
its  insertion  is  into  the  outer  half  of  the  upjXTmost  nuchal  line  of  the  occipital  bone  extending  as 
far  as  the  mastoid  process.     The  insertion  is  covered  by  the  sternocleidomastoid. 

The  splenius  cervicis  (Fig.  23())  is  situatt^l  immediately  to  the  outer  side  of  the  splenius 
capitis.  It  arises  in  immediate  succession  to  tlie  latter  muscle  from  the  spinous  processes  of  the 
third  or  fourth  to  the  fifth  or  sixth  thoracic  vertebra*,  and  passes  obliquely  outward  and  upward 
as  a  flat  but  rather  slender  muscle,  to  be  inserted  into  the  posterior  tubercles  of  the  transverse 
proc:esses  of  the  upper  two  or  three  cervical  vertebne.  Its  insertion  is  intimately  connected  with 
the  origin  of  the  levator  scapula?. 

The  twc)  si>lenii  are  sui)]jlied  fn)m  the  posterior  divisions  of  the  second  to  the  eighth  cervical  nerves.  When  the 
muscles  of  Ixnh  si<les  act  in  common,  they  pull  the  head  (or  the  neck)  backward,  and  when  the  muscles  of  one  side 
act  alone,  they  turn  the  head  (or  the  neck)  toward  the  side  of  the  contracting  muscle. 
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THE  LONG  MUSCLES  OF  THE  BAOL 

The  long  muscles  of  the  back  (Figs.  239  and  242)  are  subdivided  into  two  layers  according 
to  the  direction  of  their  fasciculi.  In  the  superficial  layer,  the  spinotransver sails ^  the  fibers  pass 
from  the  spinous  processes  to  the  transverse  processes  or  to  the  ribs;  in  the  deep  layer,  the  trans- 
versos  pinalis,  they  pass  from  the  transverse  to  the  spinous  processes.  The  spinalis^  belong- 
ing to  the  upper  layer,  is  the  only  muscle  passing  from  spinous  process  to  spinous  process. 

The  First  Layer.    The  Spinotransversalis  and  Spinalis* 

The  muscles  of  this  layer  (Fig.  239)  fill  the  vertebral  groove  between  the  spinous  processes  of 
the  vertebrae  and  the  angles  of  the  ribs,  and  extend  over  a  large  area  of  the  vertebral  column, 
usually  the  entire  length  of  the  back.  With  the  exception  of  a  small  portion  which  may  lie  directly 
beneath  the  skin,  between  the  trapezius  and  \he  lalissimus  dorsi  (see  page  145),  they  are  com- 
pletely covered  either  by  the  flat  muscles  of  the  back  or  by  the  posterior  layer  of  the  lumbar  fascia. 
The  spinotransversc  fibers  form  a  single,  large,  complicated  muscle,  the  sacrospinal  is. 

The  sacrospinalis  or  erector  spinas  (Figs.  239  and  241)  is  a  k)ng  and  strong  muscular  mass 
which  extends  from  the  dorsal  surface  of  the  sacrum  and  the  crest  of  the  ilium  to  the  skull.  It 
forms  a  single  mass  only  in  its  lower  portion,  dividing  as  it  passes  upward  into  two  separate 
muscles,  the  external  and  weaker  iliocostalis  and  the  internal  and  stronger  longissimus  dorsi. 
Internal  to  the  latter  muscle  and  adherent  to  it  is  situated  the  spinalis,  so  that  the  superficial 
layer  of  the  long  muscles  of  the  back  is  arranged  in  three  longitudinal  strips  upon  either  side  of 
the  vertebral  column,  a  strong  median  one,  the  longissimus,  an  external  one,  the  iliocostalis,  and 
an  internal  one  the  spinalis.  Before  its  division  the  sacrospinalis  is  a  thick  powerful  muscular 
mass,  whose  surface  is  strongly  aponeurotic  and  which  arises  from  the  dorsal  surface  of  the 
sacrum,  from  the  spinous  processes  of  the  lumbar  vertebrae,  and  from  the  crest  of  the  ilium  and  is 
included  between  the  two  layers  of  the  lumbar  fascia  (sec  page  156).  The  iliocostalis  lumborum 
and  the  longissimus  dorsi  pass  upward  directly  from  this  mass. 

The  iliocostalis  (Figs.  239  and  241)  is  the  outer  portion  of  the  sacrospinalis,  and  is  composed 
of  three  subdivisions — the  iliocostalis  lumborum,  dorsi,  and  cervieis. 

The  iliocostalis  lumborum  (Figs.  239  and  241)  arises  in  common  with  the  longissimus  and 
inserts  into  the  angles  of  the  fifth  to  the  twelfth  ribs.  The  suj)erior  insertions  are  by  means  of 
long  tendons,  while  the  lower  insertions  are  in  the  shape  of  fleshy  serrations,  the  lowermost  of 
which  is  the  strongest  and  passes  to  the  lower  border  of  the  twelfth  rib. 

The  greater  portion  of  the  origin  of  the  iliocostalis  dorsi  (Figs.  239  and  241)  is  covered  by 
the  iliocostalis  lumborum.  It  arises  by  means  of  special  accessor}'  serrations  from  the  inner  side 
of  the  angles  of  the  twelfth  to  the  seventh  ribs,  and  is  inserted  by  thin  tendons  which  pass  to  the 
angles  of  the  sixth  to  the  first  ribs  and  to  the  transverse  process  of  the  last  cervical  vertebra. 

The  iliocostalis  cervicis  (Figs.  239,  240,  and  241),  also  termed  the  ccrvicalis  ascendcns,  is  a 
slender  muscle  the  origin  of  which  is  intimately  connected  with  the  iliocostalis  dorsi.  It  comes 
from  the  upper  and  middle  ribs  in  a  variable  manner  and  is  inserted  by  narrow  tendons  into  the 
transverse  processes  of  the  middle  cervical  vertebra}  immediately  alongside  of  the  scalenus  pos- 
terior (see  page  175),  with  the  origin  of  which  it  may  be  adherent. 
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Fig.  239. — The  superficial  layer  of  ihe  long  muscles  of  ihe  back. 
All  Ihe  flat  muscles.  Uie  splenii  and  ihe  iliocostalis  of  the  led  side  have  been  removed. 


The  longissimus,  ihc  inner  ponion  of  the  sacrospinalis,  is  composed  of  three  subdivisions 
—the  longissimus  dorsi,  cervicis,  and  capitis. 
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The  longissimus  dorsi  (Figs.  239  and  241),  in  addition  to  its  common  origin  with  the  ii 
costalis  lumborum,  receives  accessor.'  origins  from  the  transverse  processes  of  the  lower  ihora 
vertebra;.    Its  insertions  are  arranged  in  an  internal  and  in  an  external  series,  and  are  j 
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fleshy,  partly  tendinous,  and  their  digitations  are  frequently  variable.  Those  of  the  internal 
series  are  inserted  into  the  accessory  processes  of  the  upper  lumbar  vertebrae  and  into  the  trans- 
verse processes  of  the  thoracic  vertebra?;  those  of  the  external  series  insert  into  the  apices  of  the 
transverse  processes  (costal  processes)  of  the  upper  lumbar  vertebra?  and  into  the  ribs  between 
the  angles  and  the  tubercles.  The  serrations  of  the  internal  insertions  consequently  pass  to  the 
transverse  processes  and  their  homologues,  while  those  of  the  external  scries  run  to  the  ribs  or 
homologous  parts. 

The  longissimus  cervicis  (Figs.  239,  241,  and  242),  also  known  as  the  transversalis  cervicis, 
is  the  direct  continuation  of  the  longissimus  dorsi.  It  arises  from  the  transverse  processes  of  the 
upper  thoracic  vertebrae,  is  situated  immediately  internal  to  the  iliocostalis  cervicis,  and  is  inserted 
by  tendinous  slips  into  the  transverse  processes  of  the  upper  and  middle  cer\H[cal  vertebrae. 

The  longissimus  capitis*  (Figs.  239,  241,  and  242)  is  the  only  portion  of  the  sacrospinalis 
which  extends  up  to  the  head.  It  is  situated  internal  to  the  longissimus  cervicis,  with  the  origin 
of  which  it  is  frequently  united,  and  arises  by  separate  short  tendinous  slips  of  variable  extent 
from  the  transverse  and  articular  processes  of  the  middle  and  lower  cervical  vertebrae  and  from 
the  transverse  processes  of  the  upper  thoracic  vertebrae.  This  muscle  often  presents  a  tendinous 
inscription,  is  inserted  by  a  short  tendon  into  the  posterior  margin  of  the  mastoid  process,  and  is 
completely  concealed  by  the  splenius  capitis.  The  iliocostalis  and  longissimus  cer\acis  and  the 
longissimus  capitis  arc  situated  beneath  (in  front  of)  the  two  splcnii. 

The  spinalis  (Figs.  239  and  241)  is  composed  of  the  spinalis  dorsi,  cervicis,  and  capitis,  of 
which  the  spinalis  dorsi  alone  is  an  independent  and  constant  muscle,  the  spinalis  cervicis  being 
inconstant  and  the  spinalis  capitis  a  part  of  the  semispinalis  capitis. 

The  spinalis  dorsi  (Figs.  239  and  241)  is  intimately  connected  with  the  tendinous  origins 
of  the  longissimus  dorsi  which  come  from  the  spinous  processes  of  the  lumbar  vertebrae  and  takes 
its  origin  partly  from  these  bony  points.  It  is  situated  alongside  of  the  spines  of  the  thoracic 
vertebra?  and  contains  numerous  tendinous  fasciculi.  It  takes  its  origin  from  the  spinous  proc- 
esses of  the  upper  lumbar  and  of  the  lower  thoracic  vertebrae  and  passes  to  the  spines  of  the 
middle  and  upper  thoracic  vertebrae,  bridging  over  one  or  two  of  the  spinous  processes  (usually 
the  ninth  or  the  ninth  and  tenth). 

The  spinalis  cervicis  (Fig.  241)  is  inconstant  and,  when  present,  is  frequently  quite  rudi- 
mentar\\  It  is  a  ver\'  slender  muscle  which  arises  from  the  spinous  processes  of  the  sixth  and 
seventh  cervical  vertebrae  and  inserts  into  the  spinous  processes  of  the  epistropheus  (axis)  and  of 
the  third  cervical  vertebrae. 

An  inconstant  muscular  fasciculus  which  arises  from  the  spinous  processes  of  the  lower  cervical  and  upper  thoracic 
vertebra;  is  designated  the  spinalis  capitis.  It  forms  a  portion  of  the  semispinalis  capitis,  with  which  it  will  be  described 
(see  page  152). 

The  Second  Layer*    The  Transversospinalis. 

The  fibers  of  this  layer  (Figs.  239  to  242),  passing  from  the  transverse  to  the  spinous 
processes,  represent  in  their  arrangement  a  portion  of  the  original  trunk  musculature  which  has 

*  This  muscle  has  also  hccn  termed  the  transversalis  capitis,  the  complexus  minor,  and  the  traclielomastoid. 
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Fk;.  241. — The  deeper  layers  of  the  long  muscles  of  the  back. 

On  the  left  side  the  sacrospinalis  has  been  partly  removed  and  the  scmispinalis  has  been  cut  and  reflected. 

Fic.  242. — The  cen-ical  portion  of  the  deeper  layers  of  the  muscles  of  the  back,  seen  from  the  side. 

The  trapezius  and  splenii  have  been  removed. 


undergone  but  slight  changes.  They  are  arranged  in  three  layers,  each  of  whicli  is  described  as 
a  special  muscle,  although  they  arc  not  separated  by  fascia?,  but  arc  distinguishable  from  each 
other  chiefly  by  the  length  of  their  fasciculi.  The  scmispinalis,  the  most  superficial  layer,  has  the 
longest  and  consecjuently  the  most  slanting  fibers,  which  bridge  over  from  four  to  six  spinous 
j)r()cesses;  the  vtuliijidus,  the  middle  layer,  has  fasciculi  which  pass  over  two  or  three  vertebral 
spines;  and  the  rotatorcs,  forming  the  deepest  layer,  either  extend  over  only  one  spinous  process 
(rotatores  longi)  or  pa.ss  to  the  next  succeeding  vertebra  (rotatores  brevi).  With  the  exception  of 
the  scmispinalis  capitis,  all  of  the  fibers  of  the  transversospinalis  end  at  the  sj)inous  process  of  the 
axis.  The  scmispinalis  is  ab.sent  in  the  lumbar  region,  and  the  rotatores  are  situated  chiefly  in 
the  thoracic  region. 

The  semispinalis  (Figs.  230,  241,  and  242)  con.si.sts  of  the  scmispinalis  dorsi,  scmispinalis 
ccn'iciSy  and  semispinalis  capitis. 

The  scmispinalis  dorsi  (Figs.  239  and  241)  and  ccrvicis  (Fig.  241)  are  directly  continuous 
without  demarcation,  the  lowermo.st  I'lbiTs  arising  from  the  transverse  processes  of  the  lower 
thoracic  vertebra*,  and  the  uppermost  fasciculi  terminating  at  the  sjnnous  {)rocess  of  the  axis. 
The  mu.scle  is  stronger  and  more  fleshy  in  the  neck  than  it  is  in  the  back.  The  fibers  of  the 
semispinalis  dorsi  are  intermingled  with  numerous  tendinous  fasciculi  and  are  also  j^artly  con- 
nected with  the  s])inalis  dorsi.  The  muscle  is  completely  covered  by  the  longis.simus  dorsi  and 
the  semispinalis  ca]>itis. 

The  scmispinalis  capitis  (Figs.  239,  241,  and  242)  is  a  flat  but  rather  thick  muscle  and  is  the 
strongest  muscle  of  the  neck.  As  a  rule,  it  consists  of  two  portions  which  are  separated  below  but 
adherent  alx)ve  at  their  in.sertion  -  a  stronger  external  or  semispinal  portion  and  a  weaker  internal 
or  s])inal  i)orti()n.  The  .semis])inal  segment,  sometimes  termed  the  com  plexus,  arises  by  numerous 
short  tendinous  slips  from  the  transverse  processes  of  the  third  cervical  to  the  fifth  or  sixth  thoracic 
vertebrae,  while  the  s])inal  segment  ari.ses  from  the  sj)inous  processes  of  the  lower  cer\ical  and  of 
the  upper  thoracic  vertebne  (the  spinalis  capitis).  This  latter  j)ortion  is  characterized  by  a  tendin- 
ous inscription,  and  hence  is  sometimes  termed  the  bivcntcr  ccrvicis,  and  sometimes,  when  the 
spinalis  capitis  is  absent,  its  origin  extends  to  the  transverse  processes  of  the  second  to  the  sixth 
cervical  vertebne.  Tlie  external  portion  of  the  mu.scle  also  usually  i)osses.ses  a  broad  tendinous 
in.scription  which  is  situated  above  the  middle  tendon  of  the  biventer.  lioth  jK)rtions  of  the 
mu.scle  unite  and  pa.ss  to  the  nuchal  surface  of  the  occipital  lx)ne,  where  they  insert  between  the 
superior  and  inferior  nuchal  lines. 

The  multifidus  (Figs.  241  and  242)  con.sists  of  the  multifidus  lumborum,  dorsi,  and  cervi^iSy 
but  tlu'se  segments  cannot  be  clearly  demarcated  from  each  other.  It  commences  below  at  the 
j>()steri()r  surface  of  the  .sacmm  and  terminates  above  at  the  spinous  process  of  the  epistropheus 
(axis).  It  is  strongest  in  the  lumbar  regipn,  where  it  lies  directly  beneath  the  longissimus;  it  is 
weakest  in  the  thoracic  region,  where  it  is  covered  by  the  semispinalis  dorsi;  and  in  the  cervical 
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region  it  is  partly  concealed  by  the  scmispinalis  ccrvicis,  to  the  outer  side  of  whicli  it  is  covered  by 
the  semispinahs  capitis.  In  the  lumbar  region  the  greater  portion  of  its  fibers  arise  from  the  acces- 
sory and  mammiliary  processes,  in  the  thoracic  region  from  the  transverse  processes,  and  in  the 
ccn'ical  region  from  the  articular  processes  of  the  four  lower  cervical  vertebra;.  The  fasciculi 
are  intermixed  with  tendinous  fibers  and  generally  extend  over  two  or  three  vertebra;,  combining 


Kxlrrnal  cccipitiit  froluberana 

Occipila!  bane  ifiasil-ir  por/ioni 
Alias 


I»lrrlruny,'ersiirii  anlci 


InltrlransvtrsaTii  posleriorts 


.  Z4J. — Diagram  of  the  cervical  inlerspinales  and  inlcrtransvcrsarii  and  of  Ihc  nuchal  ligament. 


to  form  a  single  uninterrupted  muscular  layer,  the  deeper  portion  of  which  is  distinguishable 
only  with  ilifficully  from  the  rotatorcs,  pari  of  whose  fibers  pass  in  the  same  direction  (Fig,  240). 

The  rotatores  arc  com[)Osed  of  the  rolnlorcs  long!  and  bm-vs.  They  arc  small,  flat,  and 
partly  tendinous  muscles  which  lie  immediately  \iyion  the  \'ertcbral  arches  throughout  the  entire 
spinal  column,  but  are  chiefly  developed  in  the  thoracic  region.  The  rf/o/wf  j  6m;M  (Fig.  240)  are 
almost  horizontal  and  pass  from  the  transverse  jjrocess  of  one  vertebra  to  the  root  of  the  spinous 
process  of  the  vertebra  next  above;   the  rolalores  longi  (Fig.  240)  extend  over  one  or  sometimes 
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two  vertcbne  before  inserting  into  the   roots  of  the  spinous  processes,  their  fibers  having  a 
course  parallel  to  that  of  the  muUifidus. 

All  of  the  long  muscles  of  Ihc  back  arc  supplied  by  the  posterior  divisions  of  ihe  spinal  nerves  (cervical,  ihoracic, 
lumbar,  and  sacral). 

The  majority  □[  the  long  muscles  ol  the  back  have  the  same  functions.  If  the  muscles  of  the  two  sides  act  togethrr. 
they  hold  the  tnink  upright,  extend  the  vertebral  column  and  the  head,  and  bend  the  head  and  vertebral  column  bac][- 
ward.  During  unilateral  action  they  bend  or  rotate  the  vertebral  column  toward  the  contracting  side.  The  strongest 
■clion  upon  the  head  is  exerted  by  the  iwo  semispinales  capitis;  when  they  act  together,  they  pull  the  head  backwani. 
but  when  they  act  singly  they  rotate  Ihc  head  so  Ihat  the  face  is  drawn  toward  the  opposite  side,  and  consequently  in 
the  opposite  direction  to  that  in  which  it  is  turned  by  the  splenitis  capitis. 

THE  SHORT  MUSCLES  OF  THE  BACK. 
The  short  muscles  of  the  back  are  divided  into  two  groups:  those  which  are  found  through- 
out the  entire  flexible  vertebral  column  and  those  which  are  situated  between  the  axis  and  the 


Inltrtrana/ersarii  mtdiaUi^ 


Fig.  344. — Diiigmm  of  the  lumbar  inlcrspinnli 


atlas.  The  first  group  is  composed  of  two  further  subdivisions:  the  interspinaks,  between  the 
spinous  processes  of  the  vcrtcbrK;  and  Ihc  inlertransversarii,  between  the  transverse  processes. 
The  second  group  is  also  designated  as  the  short  muscles  of  the  neck. 

The  interspinales  (Figs.  341,  243,  and  244)  arc  small  muscles  which  are  well  developed 
only  in  the  cervical  region  and  may  be  entirely  wanting  throughout  the  thoracic  vertebral  column. 
They  are  connected  with  the  interspinous  ligaments  and  pass  from  the  spinous  process  of  one 
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vertebra  to  that  of  the  next  lower  one,  and  in  the  bifid  spinous  processes  of  the  cervical  vertebra? 
they  form  paired  structures.  Like  the  majority  of  the  muscles  of  the  back,  they  do  not  extend 
beyond  the  spinous  process  of  the  epistropheus  (axis). 

The  intertransversarii  (Figs.  243  and  244)  are  small,  short,  paired  muscles  which  connect 
the  transverse  processes  of  neighboring  vertebras.  They  are  double  upon  both  sides  and  are  well 
developed  both  in  the  cervical  and  in  the  lumbar  vertebral  column.  They  may  be  entirely  absent 
from  the  thoracic  column. 

In  the  cervical  region  intertransversarii  anteriores  and  posteriores  (Fig.  243),  which  tun 
between  the  anterior  and  posterior  tubercles  of  the  transverse  processes,  are  differentiated. 
Both  muscles  are  about  equally  developed;  the  anterior  ones  are  situated  in  the  anterior  cervical 
rather  than  in  the  nuchal  region. 

The  intertransversarii  of  the  lumbar  region  are  composed  of  the  wider  and  stronger  inter- 
transversarii  laterales,  running  between  the  transverse  processes,  and  the  narrower  and  weaker 
intertransversarii  medialeSy  which  extend  between  the  accessory  and  mammillary  processes 
(Fig.  244). 

As  regards  their  function  and  innervation,  the  interspinales  and  the  intertransversarii  resemble  the  long  muscle 
of  the  back. 

THE  SHORT  MUSCLES  OF  THE  NECK. 

The  short  muscles  of  the  neck  (Figs.  241  and  259)  are  the  rectus  capitis  posterior  major,  the 
rectus  capitis  posterior  minor,  the  rectus  capitis  lateralis,  the  obliquus  capitis  superior,  and  the 
obliquus  capitis  inferior. 

The  rectus  capitis  posterior  major  (Fig.  241)  arises  by  a  short  tendon  from  the  spinous 
process  of  the  axis,  runs  upward  and  outward,  becoming  much  broader,  and  inserts  into  the  middle 
portion  of  the  inferior  nuchal  line  of  the  occipital  bone. 

The  rectus  capitis  posterior  minor  (Fig.  241)  is  considerably  weaker  than  the  major. 
It  is  a  small  triangular  muscle  which  arises  by  a  short  tendon  from  the  posterior  tubercle  of  the 
atlas  to  the  inner  side  of  and  partly  beneath  the  rectus  major.  It  runs  to  the  inner  third  of  the 
inferior  nuchal  line  of  the  occipital  bone. 

The  rectus  capitis  lateralis  (Fig.  259)  arises  from  the  transverse  process  of  the  atlas  and 
inserts  into  the  jugular  process  of  the  occipital  bone.  It  represents  the  uppermost  intertrans- 
versarius. 

The  obliquus  capitis  superior  (Fig.  241)  also  arises  from  the  transverse  process  of  the 
atlas,  and  runs  to  the  outer  third  of  the  inferior  nuchal  line  of  the  occipital  bone,  where  its  tendin- 
ous insertion  partly  covers  the  rectus  capitis  posterior  major. 

The  obliquus  capitis  inferior  (Fig.  241)  is  a  rather  strong  and  fleshy  muscle  which  runs 
from  the  spinous  process  of  the  epistropheus  (axis)  to  the  transverse  process  of  the  atlas.  It  is 
thick  in  the  middle  and  becomes  narrower  toward  its  origin  and  insertion. 

The  short  muscles  of  the  neck  are  supplied  by  the  posterior  division  of  the  first  cervical  nerve  (suboccipital  nerve). 

The  function  of  the  short  muscles  of  the  neck  practically  consists  of  a  rotation  or  extension  of  the  head,  dependent 
upon  whether  they  act  upon  one  or  both  sides.  The  rectus  minor  can  only  extend  the  head  (nodding  movement) ;  the 
rectus  lateralis  inclines  the  head  to  one  side;  the  obliquus  inferior  and  the  rectus  major  rotate  the  head  in  the  same 
direction  and  arc  opposed  by  the  obliquus  superior. 
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I  Fig.  245. — Superficial  and  second  layers  of  the  abdominal  and  pectoral  muscles  seen  from  in  front. 

j  '  On  the  right  side  the  pedoralis  major  and  the  obliquus  abdominis  extcmus  ha^'e  been  removed. 

j 

I 

Between  the  rectus  capitis  |x>sterior  major  and  the  obliquus  capitis  superior  and  inferior  is  situated  a  small  triangle 

I  (the  suboccipiial  triangle)  in  which  is  exposed  the  posterior  arch  of  the  atlas,  crossed  bv  the  \-ertcbra]  arterw 

i 

'  THE  FASCLE  OF  THE  BAOL 

In  the  dorsal  region  there  arc  but  two  fascia?  worthy  of  note,  the  lumbodorsal  fascia  and  the 
nuchal  fascia.  The  upper  layer  of  the  flat  muscles  of  the  back  is  covered  only  by  the  general 
superficial  fascia. 

The  lumbodorsal  fascia  (Figs.  236  to  238)  is  composed  of  two  layers,  the  strong  posterior 
layer,  which  is  superficially  situated  in  the  back  and  forms  the  aponeurosis  of  the  latissimus  and 
the  serratus  posterior  inferior,  and  the  anterior  or  deep  layer,  which  is  developed  only  in  the  lumbar 
region,  where  the  long  muscles  of  the  back  arc  included  between  the  two  layers. 

The  posterior  layer  (Figs.  236  and  238)  covers  the  sacrospinalis  from  behind  and  extends 
above  the  uppermost  portion  of  the  latissimus  to  the  inferior  margin  of  the  aponeurosis  of  the 
serratus  posterior  superior.  Although  the  fascia  becomes  considerably  thinner  after  it  ceases  to 
be  the  aponeurosis  of  the  latissimus,  it  usually  still  contains  distinct  tendinous  slips.  In  the 
thoracic  region  the  posterior  layer  is  attached  laterally  to  the  angles  of  the  ribs,  and  is  covered  by 
the  trapezius  and  by  the  rhomboidei. 

The  anterior  layer  (Fig.  237)  runs  from  the  inner  lip  of  the  crest  of  the  ilium  to  the  twelfth 
rib,  and  is  attached  internally  to  the  transverse  processes  of  the  lumbar  vertebrae.  Its  upper 
margin  forms  a  firmer  tendinous  band  which  passes  from  the  transverse  process  of  the  first 
lumbar  vertebra  to  the  twelfth  rib  and  is  known  as  the  lumbocostal  (external  arcuate)  ligament 
(Fig.  251).  The  anterior  layer  is  situated  between  the  sacrospinalis  and  the  quadratus  lumborum, 
and  at  the  outer  margin  of  the  sacrospinalis  the  two  layers  unite  and  give  origin  to  several  of  the 
abdominal  muscles. 

The  thin  nuchal  fascia  is  situated  beneath  the  trapezius  and  also  partly  beneath  the  rhom- 
lx)idci.  It  is  continuous  below  with  the  upper  portion  of  the  lumbodorsal  fascia  and  externally 
with  the  fascia  of  the  neck,  and  the  fasciae  of  the  two  sides  are  connected  in  the  median  line  with 
the  nuchal  ligament. 

[The  trunk  musculature  is  derived  from  the  trunk  myotomes  of  the  embr>-o  and  is  clearly  divisible  into  two  portions : 
(1)  ihe  dorsal  trunk  musculature,  derived  from  the  dorsal  portions  of  the  myotomes  and  supplied  by  the  dorsal  (posterior) 
branches  of  the  spinal  ner>'es;  and  (2)  the  ventral  trunk  musculature,  develoj>ed  from  the  ventral  portions  of  the  trunk 
myotomes  and  supplied  by  the  ventral  branches  of  the  spinal  ncn'es. 

When  ci>nsidercd  from  this  stand jK)int,  the  muscles  of  the  back  as  arranged  alx)vc  clearly  form  a  somewhat  hetero- 
geneous group.  The  flat  muscles  are  for  the  most  part  supplied  by  ventral  branches  of  the  spinal  nerves  or,  in  the 
case  of  the  trapezius,  by  a  cranial  ner>e,  a  fact  which  at  once  distinguishes  them  from  the  long  and  short  muscles 
tt>gether  witli  the  splenii,  which  form  the  true  dorsal  musculature.  The  majority  of  the  flat.muscles  are  in  reality  muscles 
«»f  the  upper  liml)  ami  the  trai>ezius  is  primarily  part  of  the  cranial  musculature;  they  will  be  considered  later  in  con- 
nei  tion  with  the  other  muscles  of  their  groups. 

So  far  as  the  true  dv»rs;il  musculatun*  is  concerned,  comparative  anatomy  has  shown  that  it  is  composed  of  two  parallel 
groups  of  musiKs.  a  lateral  one,  which  consists  of  muscles  primarily  passing  from  the  transverse  processes  to  the  ribs, 
and  heme  is  tiTineil  the  triinsirrsocostal  group,  and  a  more  median  one,  whose  muscles  pass  from  the  transverse  to  the 
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■pillDus  processes,  and  which  has  been  Icimed  the  Iransvcrio-spinal  group.      The  conslitution  of  Ihe  two  groups  is  Bi 

Transvcrso-castal; — Saerotpiiialh,  iliixoslalis,  lanf-iisimu!,  and  splfnius. 

Traosvcrsi>-si>inal: — Spinalii,  ttmispinalis,  mullifidus,  rotalora,  intnspinates,  inlrr-lransvcnarii  posleriores  and 
lateralts,  reclus  tapUii  posterior  major,  rectus  capitis  posterior  minor,  rectus  capitis  lateralis,  Miquus  capitis  superior, 
«nd  obliguui  capitis  injerior. — Ed.] 


THE  ABDOMINAL  nUSCLES. 
The  abdominal  muscles  (Figs.  245  to  250)  form  the  anterior,  the  lateral,  and  a  portion  of 
the  posterior  abdominal  wall,  and  extend  from  the  lower  margin  of  the  thorax  to  the  upper  margin 
of  the  [X'h-is,     They  are  sutxli\ided  into  the  anterior  abdominal,  of  which  three  are  flat  muscles 
and  one  a  straight  muscle,  and  the  ]X)sterior  abdominal,  the  quadratus  lumbonim. 

THE  ANTERIOR  ABDOMINAL  MUSCLES. 

THE  FLAT  ABDOHIKAL  MUSCLES. 

The  flat  abdominal  muscles  (Figs.  245  to  250)  include  the  obliquus  extemus,  the  obltquus 
abdominis  inkrnus,  and  the  Iransversus  abdominis;  they  are  arranged  in  three  layers  and 
form  the  lateral  and  a  portion  of  the  anterior  abdominal  wall.  According  to  the  direction  of 
their  fibers,  the  two  oblique  muscles  may  be  regarded  as  the  direct  continuations  of  the  inter- 
costak's,  the  obliquus  internus,  in  particular,  being  directly  continuous  with  the  lower  intercostal 
muscles. 

The  obliquus  abdominis  extemus  (Figs.  245  to  249)  is  a  broad  flat  muscle  which  is  aponeu- 
rotic anteriorly  and  markedly  so  in  its  anterior  inferior  |X)rtion,  It  is  situated  in  the  lateral 
pectorul,  the  hypochondriac,  the  epigastric,  the  mesogastric  (lateral  abdominal  and  umbilical), 
and  the  hyjwgaslric  (inguinal  and  pubic}  regions. 

It  arises  by  eight  fleshy  serrations  from  the  eight  (fifth  to  twelfth)  lower  ribs,  the  upper  five 
serrations  interdigitating  with  the  lower  ones  of  (he  serratus  anterior,  the  lower  three  with  those 
of  the  latissimus  dor^i.  The  majority  of  the  fibers  of  the  muscle,  like  those  of  (he  intcrcostales 
extemi,  run  from  above  downward  and  from  without  inward;  the  sujierior  filx'rs,  however,  pass 
somewhat  horizontally,  while  the  inferior  ones  approach  a  vertical  direction. 

The  filx-rs  coming  from  the  lower  ribs  have  an  e.xtensi\-e  fleshy  insertion  into  the  outer 
lip  of  the  crest  of  the  ilium,  extending  anteriorly  to  the  anterior  superior  spine  and  posteriorly 
almost  to  the  outer  margin  of  the  latissimus  dorsi.  The  remainder  of  the  insertion  is  aponeurotic 
and  passes  to  the  inguinal  (Poupart's)  ligament,  the  greater  portion  of  which  is  formed  by  the 
tendinous  fasciculi  of  the  muscle  (see  page  163),  and  to  the  anterior  layer  of  the  sheath  of  the 
rectus,  by  means  of  which  it  is  continued  to  the  iinea  alba.  Almost  the  entire  anterior  abdominal 
surface  is  consequently  aponeurotic;  especially  in  the  lower  abdominal  region  the  muscle  fibers 
commence  quite  at  the  side. 

The  obliquus  abdominis  extemus  is  in  relation  superiorly  with  the  abdominal  portion  of 
the  pectoralis  major,  externally  with  the  serratus  anterior,  postero-extemally  with  the  latissimus 
dorsi,  with  which  it  forms  the  lumbar  (Petit's)  triangle  (see  page  147),  and  inferiorly  with  the 
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Fig.  347. — The  superficial  layer  of  the  abdominal  muscles  and  the  seiratus  anterior  seen  ftom  the  left 

side. 
The  pccloralk  major  and  minor  and  the  inn«r  portion  of  the  clavicle  have  been  removed  and  ihe  arm  has  been 
drawn  backwatd. 


iliac  crest  opposite  to  the  glul^eus  medius.  In  the  region  of  ihe  symphysis  pubis  the  tendinous 
fibers  of  ihc  aponeurosis  form  an  opening  by  bridging  over  the  space  between  the  pubic  spine 
(the  insertion  of  the  inguinal  ligament)  and  the  upper  margin  of  the  symphysis.     In  this  manner 


Fio.  ij6. — Diagram  of  Ihc  subtulai 


there  is  formed  a  triangle,  the  outer  angle  of  which  is  directed  upward  and  outward,  and  which 
constitutes  the  subcutaneous  inguinal  {external  abdominal)  ring  (Figs.  245  and  246).  The 
margins  of  the  ring  arc  formed  by  the  aponeurosis  of  the  obliquus  abdominis  extemus,  and 
are  known  as  the  superior  crus  or  pillar  and  the  inferior  crus  or  piUar  of  the  ring. 

The  upper  and  outer  angle  of  this  triangular  slit  in  the  aj>oneurosis  of  the  external  oblique 
muscle  is  rounded  off  by  fibers  which  arise  from  the  region  of  ihe  inguinal  ligament  and  are 
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situated  superficially  and  in  front  of  the  aponeurosis  itself.  They  are  kno-n-n  as  the  inUrcrural 
(inlercalumHar)  fibers  or  the  anterior  cms  or  pillar  (Figs.  245  and  246).  The  inner  angle  is  similarly 
rounded  off  by  fibers  of  variable  development  which  originate  at  the  attachment  of  the  inguinal 
ligament  to  the  pubic  spine  and  pass  toward  the  linea  alba  beneath  the  aponeurosis.  These 
fibers  are  known  as  the  receded  inguinal  (triangular)  ligament,  or  sometimes  as  the  ligament 


Shealhoj 


Fio.  349. — Transvi 


between  [he  umliiljcus  and  Ihe  symphysia  pubis 


of  Coltes  or  the  posterior  crus  (Tigs.  245  and  246}.     As  a  result  of  the  presence  of  the  fibers  and 
the  ligament,  the  ring  becomes  irregularly  quadrangular  in  shape. 

It  is  the  anterior  extremity  of  a  canal,  the  inguinal  canal,  which  passes  obliquely  through 
the  abdominal  walls,  and  transmits  the  spermatic  cord  in  the  male,  and  the  round  ligament  of  the 
uterus  in  the  female. 


(For  a  more  detailed  account  of  the  inguinal  canal  the  rcadtr  13  referred  to  teM-booka  ; 
loray  and  to  the  section  upon  splanchnulogy.) 


■s  ot  topographic 
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Fig.  250. — The  deeper  layers  of  the  abdominal  muscles. 

On  the  left  side  the  anterior  layer  of  the  sheath  of  the  rectus  abdominis  and  the  obliquus  abdominis  extemus 
have  been  removed;  on  the  right  side,  in  addition,  the  rectus  abdominis,  the  pyramidalis,  and  the  obliquus  abdominis 
intemus.     The  external  intercostal  ligaments  have  been  removed  on  the  left  side. 


The  obliquus  abdominis  intemus  (Figs.  245,  248  to  250),  like  the  extemus,  is  a  decidedly 
flat  muscle.  With  the  exception  of  the  small  area  in  the  lumbar  triangle  it  is  completely  covered 
by  the  obliquus  extemus.  It  arises  from  almost  the  entire  length  of  the  middle  lip  of  the  crest 
of  the  ilium,  extending  anteriorly  as  far  as  the  anterior  superior  spine,  from  the  junction  of  the 
two  layers  of  the  lumbodorsal  fascia  (see  page  156),  and  from  the  outer  two-thirds  of  the  inguinal 
ligament.  The  direction  of  the  fibers  of  the  upper  portion  of  the  muscle  is  similar  to  that  of  the 
intcrcostales  intemi  (from  without  inward  and  from  below  upward);  the  middle  fibers  are  less 
oblique,  and  the  lower  ones  arc  horizontal,  those  of  the  lower  third  even  passing  slightly  from 
without  inward  and  from  above  downward,  like  those  of  the  obliquus  extemus. 

The  posterior  fibers  coming  from  the  lumbar  fascia  have  fleshy  insertions  into  the  lower 
borders  of  the  three  lower  ribs.  The  long  fibers  coming  from  the  iliac  crest,  as  well  as  the  hori- 
zontal and  descending  fasciculi  from  the  inguinal  ligament,  pass  into  the  sheath  of  the  rectus, 
the  two  layers  of  which  are  formed  by  the  aponeurosis  of  the  obliquus  intemus  (Fig.  248). 

The  muscular  portion  of  the  obliquus  intemus  is  broader  than  that  of  the  extemus  and 
consequently  approaches  much  more  closely  to  the  sheath  of  the  rectus  in  the  anterior  abdominal 
wall,  especially  in  its  lower  portion  (Fig.  249).  A  variable  number  of  the  inferior  fibers  of  the 
obliquus  intemus  accompany  the  spermatic  cord,  as  the  cremaster  (Figs.  245  and  250),  as  far  as 
the  testicle,  and  consequently  pass  through  the  extemal  abdominal  ring  as  flat  isolated  fasciculi, 
and  in  the  female  a  few  fibers  of  the  muscle  are  similarly  continued  upon  the  round  ligament  of 
the  uterus. 

The  transversus  abdominis  (Figs.  248  to  250)  is  a  flat,  rather  thin,  and  largely  aponeurotic 
muscle  which  is  completely  covered  by  the  obliquus  intemus.  It  arises  by  flat  muscular  serrations 
from  the  inner  surface  of  the  six  lower  ribs  and  from  the  cartilages  of  the  seventh  to  the  tenth, 
interdigitating  with  the  serrations  of  origin  of  the  diaphragm  (see  page  164).  It  also  arises  by  an 
aponeurosis  from  the  entire  length  of  the  junction  of  the  two  layers  of  the  lumbodorsal  fascia, 
from  the  intemal  lip  of  the  crest  of  the  ilium,  and  from  the  outer  third  of  the  inguinal  ligament.  The 
fibers  pass  almost  transversely  and  are  attached  to  the  aponeurotic  insertion  in  a  curved  line, 
the  semilunar  line  (line  of  Spigelius)  (Fig.  250),  in  such  a  manner  that  the  uppermost  fibers 
coming  from  the  ribs  almost  approach  each  other  in  the  median  line,  the  middle  ones  become 
aponeurotic  at  quite  a  distance  from  this  location,  and  the  inferior  fasciculi  remain  muscular 
for  a  somewhat  greater  distance.  The  upper  two-thirds  of  the  aponeurosis  of  the  transversus, 
together  with  that  of  the  intemus,  form  the  posterior  layer  of  the  sheath  of  the  rectus  (Fig.  248) ; 
the  lower  third  together  with  the  aponeuroses  of  the  obliquus  intemus  and  extemus,  forms  the 
anterior  layer  of  the  sheath  (Fig.  249). 
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THE  STRAIGHT  ABDOMINAL  MUSCLE,  RECTUS  ABDOMINIS. 

The  rectus  abdominis  (Figs.  248  to  250)  is  a  flat,  broad,  and  rather  thick  muscle.  It 
arises  (Fig.  250)  broadly  by  flat  muscular  serrations  from  the  cartilages  of  the  fifth  to  the  seventh 
ribs  and  from  the  xiphoid  process,  and  its  fibers  pass  almost  vertically  downward  just  to  either 
side  of  the  median  line.  The  muscle  becomes  somewhat  narrower  as  it  descends  and  is  inserted 
by  a  much  narrower  tendon  into  the  upper  border  of  the  pubis  between  the  pubic  tubercle  and 
the  symphysis,  a  portion  of  the  tendinous  fasciculi  of  the  muscles  of  the  two  sides  interlacing  in 
front  of  the  pubic  symphysis. 

The  rectus  is  characterized  by  possessing  several  narrow,  transverse,  slightly  curved  or 
dentate  tendinous  intersections,  the  tendinous  inscripiwns  {transverse  lines)  (Fig.  250),  which 
traverse  a  portion  or  the  entire  width  of  the  muscle,  but  do  not  usually  extend  throughout  its 
thickness.  The  number  varies  between  three  and  four.  The  uppermost  one  lies  immediately 
below  the  origin  of  the  muscle  in  the  region  of  the  costal  arch  and  is  sometimes  developed  only  in 
the  inner  half  of  the  muscle;  the  third  is  situated  at  the  level  of  the  umbilicus  or  somewhat  above 
it;  and  the  second  is  about  midway  between  the  first  and  the  third.  A  fourth  intersection  is 
inconstant,  but,  when  present,  is  below  the  umbilicus  and  usually  traverses  only  the  outer  half 
of  the  muscle.  Tn  the  vicinitv  of  the  tendinous  intersections  the  muscle  is  adherent  to  the  anterior 
layer  of  its  sheath. 

Instead  of  being  surrounded  by  fascia,  the  rectus  is  inclosed  by  the  aponeurotic  layers  of 
its  sheath  (Figs.  245,  247  to  250),  which  consists  of  an  anterior  and  a  posterior  layer.  Only  the 
anterior  layer  covers  the  muscle  throughout;  the  posterior  layer  forms  a  sheath  for  only  the  upper 
two-thirds  of  the  muscle  (Figs.  248  and  249).  At  the  junction  of  the  middle  with  the  lower  third 
of  the  length  of  the  muscle  (or  even  somewhat  higher)  the  posterior  layer  of  the  rectus  sheath 
abruptly  ceases  in  the  shape  of  a  slightly  curved  line,  the  semicircular  line  (line  of  Douglas)  (Fig. 
250),  and  below  this  line,  the  muscle  is  in  immediate  relation  posteriorly  with  the  transversalis 
fascia  (see  page  163). 

The  layers  of  the  sheath  are  formed  from  the  flat  abdominal  muscles  (Figs.  248  and  249)  in 
such  a  way  that  the  ai)oneurosis  of  the  obhquus  intemus  splits  into  two  layers  in  the  upper  two- 
thirds  of  the  sheath,  one  of  which  forms  the  anterior  layer  and  the  other  the  posterior;  in  the  lower 
third  of  the  rectus,  however,  the  aponeurosis  of  the  obliquus  internus  forms  only  the  anterior 
layer.  The  aponeurosis  of  the  obliquus  extemus  passes  into  the  anterior  layer;  the  upper  two- 
thirds  of  that  of  the  transversus  goes  to  the  jxjsterior  layer,  and  the  lower  third  to  the  anterior 
layer. 

At  the  inner  margin  of  the  rectus  the  two  layers  of  the  sheath  unite  with  each  other  and  with 
the  corresponding  layers  of  the  opposite  side  to  form  a  thick  tendinous  strip,  the  linea  alba  (Fig. 
245),  which  extends  between  the  xiphoid  process  and  the  sternum. 

The  linea  alba  usually  possesses  a  special  tensor  muscle  in  the  shape  of  the  inconstant  pyra- 

midalis  (Fig.  250).    This  is  a  triangular  muscle  arising  broadly  from  the  tendon  of  insertion  of 

the  rectus  abdominis  and  passing  obliquely  inward  to  be  inserted  into  the  lower  portion  of  the 

linea  alba. 
II 
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The  reclus  and  pyramidalis,  lite  ihe  other  muscles  of  ihc  nntcrior  abdominal  wall,  arc  innervated  by  brancbes  of    ' 
Ihe  lower  interctsla-l  nerves;   the  fial   abdominal  muscles  also  receive  branches  from  the  iliohjTxigaslric  and  ihe  ilio- 
inguinal nen'cs  from  ihe  lumbar  plexus.     The  crtmaster  muscle  is  supplied  by  the  culemal  spermatic  nerve  (the  genital 
branch  of  ihc  genilocrural  nerve). 

When  all  the  anterior  abdominal  muscles  act  together  their  function  is  tu  diminish  the  size  of  the  abdominal  cavity 
and  lo  compress  the  abdominal  contents,  the  increased  intra-abdominal  tendon  aiding  in  the  evacuation  of  the  cotiteols  of 
the  inlcslines,  o[  the  uterus,  and  possibly  also  of  Ihe  urinary  bladder.  With  the  exception  of  the  transversus  abdominis, 
these  muscles  also  draw  the  thorax  downward,  the  rectiu  directly  downward,  and  the  ubliqui,  when  acting  separately, 
toward  the  side  of  the  contracting  muscle.  When  Ihe  thorax  is  fixed,  the  anterior  abdominal  muscles  and  particularly 
Ihe  rectus,  raise  Ihe  pelvis. 

THE  POSTERIOR  ABDOMINAL  HUSCLE. 
The  quadratus  lumborum  {Figs,  251  and  ^54)  is  a  flaltencd,  rather  thick,  and  approxi- 
mately quadrilateral  muscle  which  forms  a  portion  of  the  posterior  abdominal  wall.     It  e.\tends 
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between  ihe  crest  of  the  ilium  and  the  twelfth  rib,  and  consists  of  two  incompletely  separated  layers, 
a  posterior  and  an  anterior.     The  poslerior  portion  (Fig.  251)  arises  by  aponeurotic  fibers  from 
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the  posterior  part  of  the  inner  Up  of  the  crest  of  the  ilium  and  from  the  iliolumbar  ligament  and 
runs  to  the  inner  half  of  the  lower  border  of  the  twelfth  rib  and  to  the  transverse  processes  of 
the  upper  four  lumbar  vertebra.  The  anterior  portion  of  the  muscle  arises  from  the  transverse 
processes  of  the  lower  and  middle  lumbar  vertebrae,  the  fibers  intimately  interlacing  with  those  of 
the  posterior  portion,  and  inserts  into  the  transverse  process  of  the  first  lumbar  vertebra  and  into 
the  inner  half  of  the  last  rib. 

The  inner  half  of  the  quadratus  lumborum  is  placed  beneath  (posterior  to)  the  psoas  major, 
and  it  is  situated  in  front  of  the  anterior  layer  of  the  lumbodorsal  fascia,  which  separates  it  from 
the  sacrospinalis.  The  lateral  lumbocostal  arch  (external  arcuate  ligament)  of  the  diaphragm 
bridges  over  the  insertion  of  the  muscle  into  the  twelfth  rib.  To  the  outer  side  of  the  muscle  there 
is  visible  the  aponeurotic  origin  of  the  transversus  abdominis  from  the  lumbodorsal  fascia,  and 
at  the  crest  of  the  ilium  it  borders  upon  the  iliacus. 

The  quadratus  lumborum  is  supplied  by  muscular  branches  from  the  lumbar  plexus.  It  draws  the  last  rib  down- 
ward and  bends  the  vertebral  column  toward  the  side. 

THE  ABDOMINAL  FASOJE. 

The  superficial  layer  of  the  flat  abdominal  muscles  is  covered  only  by  the  general  superficial 
Jascia  (Figs.  248  and  249),  which  is,  however,  well  developed  in  the  lower  portion  of  the  abdomen 
in  the  region  of  the  subcutaneous  inguinal  ring,  where  it  forms  what  is  known  as  Scarpa^ s  jascia. 
From  this  situation  it  extends  downward  upon  the  thigh  and  also  envelops  the  spermatic  cord  as 
the  cremasteric  jascia.    The  sheath  of  the  rectus  muscle  serves  as  its  fascia. 

The  inner  surface  of  the  alxlominal  musculature,  i,  e.,  the  inner  surface  of  the  transversus 
abdominis  and  the  posterior  surface  of  the  posterior  layer  of  the  sheath  of  the  rectus,  is  lined  by 
the  transversalis  jascia,  which  also  covers  the  anterior  surface  of  the  quadratus  lumborum  and  is 
especially  strong  over  that  muscle.  It  is  rather  firmly  adherent  to  the  aponeurosis  of  the  trans- 
versus and  to  the  posterior  layer  of  the  sheath  of  the  rectus;  below  the  semicircular  line  it  is 
frequently  very  thin  and  forms  the  only  posterior  covering  of  the  rectus  abdominis  (see  page  161 
and  Fig.  249).  Above  the  symphysis,  it  is  connected  with  the  so-called  adminiculum  linece 
albcB  (see  below),  and  at  the  inguinal  (Pouj)art's)  ligament,  with  the  posterior  surface  of  which 
it  is  adherent,  it  becomes  continuous  with  the  iliac  fascia  (see  page  231).  Superiorly  the  fascia 
gradually  disappears  upon  the  lower  surface  of  the  diaphragm. 

The  linea  alba  (Figs.  245  and  248)  is  formed  by  the  union  of  the  aponeuroses  of  the  flat 
abdominal  muscles  in  the  median  line  of  the  abdomen.  It  is  broader  above  than  below  the 
umbilicus  and,  at  the  umbilicus  itself,  it  is  adherent  to  the  integument.  At  its  insertion  into  the 
upper  margin  of  the  symphyseal  cartilage,  its  posterior  surface  is  reinforced  by  a  triangular  fibrous 
•expansion,  sometimes  containing  muscle  fibers,  which  passes  upward  from  the  superior  pubic 
ligament  and  is  known  as  the  adminiculum  linece  alba:. 

The  inf^uinal  ligament  {PouparVs  ligament)  (Figs.  208  to  210)  is  also  formed  by  the  aponeu- 
roses and  fasciae  of  the  abdomen.  It  extends  as  a  strong  tendinous  band  from  the  anterior 
su])crior  spine  of  the  ilium  to  the  spine  of  the  pubis,  some  of  its  fibers  radiating  at  its  insertion 
to  the  inner  extremity  of  the  crest  of  the  pubis  and  forming  an  almost  horizontal  triangular 
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Fig.  252. — The  diaphragm  and  the  muscles  of  the  posterior  abdominal  wall. 

The  anterior  abdominal  wall  and  the  abdominal  viscera  have  been  removed;  the  thorax  has  been  bent  backward 
so  that  the  lumbar  vertebra;  are  strongly  convex  fon^'ard. 


ligament,  the  lacunar  ligament  (Gimbernal^s  ligament)  (Figs.  212  and  213),  which  is  also  con- 
nected with  radiating  fibers  of  the  fascia  of  the  thigh  (see  page  231).  The  reflected  inguinal 
ligament  {triangular  ligament)  (Fig.  245)  is  also  formed  by  radiating  fibers  from  the  inguinal 
ligament,  which  pass  to  the  posterior  surface  of  the  anterior  layer  of  the  sheath  of  the  rectus  (see 
page  159).  The  inguinal  ligament  gives  origin  not  only  to  the  flat  abdominal  muscles,  but  it  also 
furnishes  attachment  to  the  fascia;  of  the  abdomen  and  thigh  (see  page  231),  and  the  deeper 
layers  of  the  integument  are  also  adherent  to  it. 

[The  ventral  portions  of  the  trunk  myotomes  during  their  development  undergo  a  considerable  amount  of  dififer- 
cntiation,  forming  a  numlxT  of  muscle  groups.  From  each  myotome  a  portion  is  cut  off  which  comes  to  lie  ventral  to 
the  vertebra?  or  ribs,  forming  what  is  termed  the  hyposkeletal  group  of  muscles.  Similarly  the  ventral  edges  of  the  myo- 
tomes are  separated  to  form  band-like  muscles,  whose  fibers  are  directed  longitudinally  and  which  are  situated  immediately 
adjacent  to  the  mid-ventral  line.  These  constitute  what  is  termed  the  rectus  group.  And,  finally,  the  intervening  portions 
of  the  myotomes  divide  tangentially  into  three  layers,  whose  fibers  assume  an  oblique  or  transverse  direction  and  which 
constitute  what  is  known  as  the  oblique  group  of  muscles. 

The  abdominal  muscles  arc  referable  to  the.se  groups  as  follows: 

Hyposkeletal:  Psoas  major  and  psoas  minor  (see  p.  210). 

Rectus:   Rectus  abdominis  and  pyramidalis. 

Oblique:  Obliquus  abdominis  extcrnus^  obliquus  abdominis  intcrnuSf  transversus  abdominiSf  and  quadratus 
lumborum. 

It  is  also  probable  that  the  intcrtransversarii  latcrales  of  the  lumbar  region  are  projxirly  referable  to  the  oblique 
group. — Ed.] 

THE  DIAPHRAGM. 

The  diaphragm  (Fig.  252)  is  a  single  independent  muscle,  which,  from  a  topographical 
standpoint,  is  best  considered  with  the  abdominal  muscles.  Its  shape  diflers  from  that  of  all  the 
other  skeletal  muscles,  in  that  it  is  a  thin  and  markedly  dome-shaped  muscle,  which  is  stretched 
across  the  inferior  aperture  of  the  thorax  in  such  a  way  that  it  is  convex  toward  the  thorax  and 
concave  toward  the  abdomen.  It  consists  of  a  central  tendinous  portion,  the  ceniral  tendon,  and 
of  a  peripherial  muscular  portion. 

The  muscular  fasciculi  of  the  diaphragm  are  subdivided  according  to  their  origin  into  three 
parts,  which  are  designated  the  sternal  portion,  the  costal  portion,  and  the  lumbar  portion,  and  of 
these  the  lumbar  portion  is  the  strongest  and  the  sternal  portion  by  far  the  weakest.  The  fibers 
of  all  three  j)ortions  are  inserted  into  the  margins  of  the  central  tendon. 

The  sternal  portion  (Figs.  252  and  253)  arises  from  the  posterior  surface  of  the  xiphoid 
process  and  consists  of  but  a  few  slender  fasciculi. 

The  costal  portion  (Figs.  252  and  253)  arises  by  broad  fleshy  serrations  from  the  inner  surface 
of  the  six  lower  coslal  cartilages  and  from  the  eleventh  and  twelfth  ribs,  being  also  attached  to  the 
lumbocostal  ligament  in  this  situation,  interdigilating  with  the  transversus  abdominis  and  with 
the  transversus  thoracis,  following  the  curvature  of  the  dome  of  the  diaphragm  and  passing  to  the 
central  tendon.    The  fibers  of  this  portion,  although  weaker  than  those  of  the  lumbar  portion. 
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cover  a  much  larger  area  and  form  the  main  portion  of  the  dome  of  the  diaphragm.  Between 
the  individual  serrations  of  origin  there  are  sometimes  linear  intervals  which  contain  no  muscular 
tissue. 

The  greater  part  of  the  lumbar  portion  (Fig.  252)  comes  from  the  bodies  of  the  lumbar 
vertebrae.  Upon  cither  side  there  may  be  distinguished  three  crura,  or  pillars,  the  cms  niediale^ 
intermedium,  and  laterale.  The  inner  crura,  sometimes  termed  simply  the  crura,  are  by  far  the 
strongest  parts.  They  arise  by  tendinous  fibers  from  the  anterior  surfaces  of  the  third  and  fourth 
lumbar  vertebrae  and  from  the  anterior  longitudinal  ligament  and  the  intervertebral  fibrocartilage 
between  the  two  vertebra;,  and  their  outer  margins  soon  become  muscular  while  the  inner  ones 
remain  tendinous.  They  may  arise  at  different  levels  on  the  two  sides,  and  when  this  is  the 
case,  it  is  the  right  crus  which  is  always  the  longer  of  the  two.  The  inner  tendinous  margins  unite 
at  the  level  of  the  twelfth  thoracic  vertebra  or  at  that  of  the  eleventh  intervertebral  fibrocartilage 
to  form  a  pointed  arch  with  tendinous  margins,  which  is  converted  into  a  short  canal  by  the  anterior 
surfaces  of  the  last  thoracic  and  the  first  lumbar  vertebra.  The  opening  so  formed  gives  passage 
to  the  aorta  and  is  consequently  designated  the  cu^rtic  opening  (Fig.  252). 

The  fibers  of  the  entire  lumbar  portion,  and  especially  those  of  the  inner  crura,  pass  at  first 
almost  vertically  upward  in  front  of  the  lumbar  column,  but  just  before  their  insertion  into  the 
central  tendon  they  follow  the  curv-ature  of  the  diaphragm,  and  in  this  situation  they  enclose  a 
second  opening  in  the  diaphragm,  which  is  elliptical,  the  long  axis  being  vertically  placed.  The 
margins  of  the  foramen  are  purely  muscular  and,  as  it  gives  passage  to  the  esophagus,  it  is 
known  as  the  esophageal  opening.  In  its  formation  there  usually  occurs  a  decussation  of  the 
fibers  of  the  two  inner  crura. 

The  middle  crura  arc  considerably  weaker  and  more  slender  than  the  inner  ones.  They 
arise  by  short  tendons  from  the  lateral  surfaces  of  the  body  of  the  second  lumbar  vertebra  and  arc 
at  first  scy)arate<l  from  the  inner  crura  by  narrow  slits,  but  before  their  insertion  into  the  central 
tendon  they  become  closely  aj)proximated  to  the  muscular  tissue  of  these. 

The  ouier  crura  practically  arise  from  the  two  tendinous  lumbocostal  arches,  the  internal  and 
external  lumbocostal  arches  (arches  o]  TI alter).  The  internal  lumbocostal  arch  (interfwl  arcuate 
ligament)  passes  from  the  body  of  the  first  lumbar  vertebra  to  the  tij)  of  the  transverse  process  of 
the  same  bone,  crossing  over  the  psoas  major,  while  the  external  lumbocostal  arch  (external 
arcuate  ligament)  extends  from  the  transverse  process  of  the  first  lumbar  vertebra  to  the  twelfth 
rib  and  bridges  over  the  quadratus  lumborum.  The  slender  fibers  of  the  lateral  lumbar  portion 
of  the  diaphragm  arise  chiefly  from  the  internal  lumbocostal  arch  and  also  from  the  trans^'erse 
process  and  lat(?ral  margin  of  the  body  of  the  first  lumbar  vertebra.  Only  a  few  fibers  arise  from 
the  external  lumbocostal  arch  and  these  may  be  entirely  absent;  they  represent  the  connection 
between  the  lumbar  and  the  costal  portions  of  the  diaphragm.  The  fasciculi  of  the  outer  crura 
are  considerably  shorter  than  those  of  the  inner  and  middle  ones. 

The  central  tendon  (Fig.  252)  is  a  fibrous  layer  which  may  be  either  reniform  or  shaped  like 
a  clover-leaf*  and  its  fasciculi  undergo  manifold  decussations.  The  convex  surface  of  the  central 
tendon  is  situated  anteriorly;  the  more  marked  concavity  is  placed  posteriorly.  In  it  there  may 
be  recognized  a  middle  almost  plane  or  but  slightly  curved  portion,  which  is  situated  between  the 

*  The  clover-leaf  form  is  present  when  the  central  tendon  extends  toward  the  sternal  portion. 
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two  tiomoi  of  the  diaphragm,  and  two  leaflets  which  arc  directed  posteriorly.  The  left  leaflet  is 
the  smaller  and  forms  the  left  dome  of  the  diaphragm;  the  right  is  larger  and  forms  the  right 
dome.  At  the  liase  of  the  right  leaflet  near  its  |XiSterior  margin  is  situated  a  large  irregular 
rounded  ojiening,  (:omi>letely  within  the  central  tendon,  which  gives  fiassage  to  the  inferior  vena 
cava  and  is  rlesignated  the  opening  jor  the  vena  cava  (quadrilateral  jaramen), 

The  curvature  of  the  diaphragm  is  not  uniform,  but  there  is  a  middle  lower  portion  and  two 
lateral  domes  which  projc*ct  markedly  toward  the  thoracic  cavity.  The  right  dome  is  more  capa- 
cious and  extends  to  a  higher  level  than  the  left;  its  highest  jxiint  corresfxinds  to  the  fourth,  that 
of  the  left  to  the  fifth  inleraistal  space.  IVisleriorly  the  diaphragm  Tthe  lumbar  |x>rlion;  extends 
much  lower  than  it  df>es  anteriorly.  Its  transverse  is  considerably  larger  than  its  sagittal 
diameter. 

The  diaphragm  jxissesses  a  series  of  foramina  and  spaces  which  give  passage  to  vessels  or 
nerves.  These  are:  (i)  The  aortic  opening,  which  is  only  partly  formerl  by  the  diaphragm;  (2) 
the  esophageal  openings  purely  mus<:ular  and  formed  entirely  by  the  diaphragm;  (^)  the  opening 
jor  the  vena  cava,  situated  entirely  within  th<;  tenrlinous  [xmion  of  the  muscle;  and  C4)  the  slit-like 
K[)aces  lx.*tween  the  inner  and  mirldle  crura  and  lx.'tween  the  middle  and  external  crura.  The 
latter  spaces  give  |>assage  to  the  vena  azygos,  to  the  vena  hemiazygos,  and  to  the  sympa- 
thetic and  the  splanchnic  nerves,  which  are  arrange*^!  in  a  variable  manner.  In  addition  to  the 
aorta,  the  Jiortic  ofH^ning  als^i  transmits  the  thoracic  duct. 

Th*'  motor  iwrvi*  of  thr  diaphragm  is  the  phn-nu  nerve  from  the  cervical  plcxiis. 

'J'h^r  (liafihragm  is  the  <hief  muvie  of  reHpiration.  hy  the  crmtraction  of  its  fitters  the  domes  of  the  diaphragm 
are  drawn  downward  and  the  f  oHtal  |Kjrtions  are  drawn  away  from  contact  with  the  thoracic  wall,  scy  that  the  thoracic 
c  aviiy  in  in*  reaiwf  1  'u\  s\/x'  and  the  aMominal  i  avity  im  diminished. 

['f'he  diaphragm,  from  the  developmental  ntandfioint,  hxUm^  to  the  cervical  musculature,  the  muscular  tissue  which 
it  roniainti  lieing  derived  from  the  fourth  (and  to  a  certain  extent  from  the  third  and  fifth)  cervical  myotomes;  the  entire 
tttrurture  lying  at  one  tN*ri<Kl  rif  the  development  in  the  cervical  rt*gic>n  and  later  migrating  downward  to  its  final  fx>si- 
tion  iNiweeii  the  thorax  ancl  alxiomen.  Hence  it  is  that  it  is  HUppliird  by  the  phrenic  nerve,  which  arises  from  the  fourth 
(third  to  fifth)  <  ervic  ai  nerve,  and  elongates  in  profxirticin  as  the  diaphragm  recedes  toward  its  fmal  position. — Kd.] 


THE  THORAQC  MUSCLES. 

The  muscles  of  the  thorax  CFigs.  245,  247,  253,  and  254)  arc  composed  of  two  main  groups: 
(i)  Those  which  arise  from  the  thoracic  skeleton  and  insert  into  the  skeleton  of  the  upper  extrem- 
ity; these  are,  conseciuently,  really  muscles  of  the  extremity;  and  (2)  the  actual  muscles  of  the 
thoracic  wall,  which  are  known  as  the  intercostales. 

The  first  group  is  arranged  in  three  layers  which  are  not  exactly  sui)crimposed.  The  first 
layer  is  formed  by  the  perioralis  major,  the  second  by  the  pectoralis  minor  and  the  subclavius,  and 
the  third  by  tlie  serralus  anterior. 

THE  THORAQC  MUSCLES  OF  THE  UPPER  EXTREHOTY. 

The  Firit  Layer.    The  Pectoralis  Major. 
The  pectoraliB  major  (Fig.  245)  is  a  large,  flat,  thick  muscle  which  is  situated  in  the  sternal, 
infraclavicular,  mammary,  axillary,  and  inframammary  regions,  its  outer  border  forming  the 
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anterior  boundary  of  the  axilla.  The  muscle  is  approximately  triangular  in  shape,  since  its  origin 
is  very  extensive  and  its  insertion  quite  limited. 

It  arises  by  three  more  or  less  separated  portions,  which  are  designated  as  the  clavkuiafy  the 
sternocostal,  and  the  abdominai  portions.  The  clavicular  portion  comes  from  the  sternal  half  of 
the  clavicle,  the  sternocostal  portion  from  the  anterior  surface  of  the  manubrium  and  the  body  of 
the  sternum,  with  accessory  digitations  from  the  cartilages  of  the  second  to  the  sixth  or  seventh  rib, 
while  the  abdominal  portion,  which  is  by  far  the  smallest  portion  of  the  origin  of  the  muscle,  is 
a  flat  bundle  which  is  attached  to  the  lower  margin  of  the  sternocostal  portion  and  arises  by  an 
aponeurosis  from  the  anterior  layer  of  the  sheath  of  the  rectus  abdominis. 

Toward  its  insertion,  the  pectoralis  major  becomes  considerably  narrower  but  correspond- 
ingly thicker.  Only  the  fibers  of  the  clavicular  portion  and  the  upper  fibers  of  the  sternocostal 
portion  pursue  their  original  course,  the  greater  number  of  the  fibers  of  the  sternocostal  and 
abdominal  portions  passing  from  the  anterior  surface  of  the  muscle  toward  the  posterior  surface 
of  the  tendon  of  insertion,  so  that  an  extensive  twisting  of  the  muscular  fasciculi  occurs  in  the 
outer  portion  of  the  muscle. 

The  tendon  is  inserted  (Fig.  269)  into  the  entire  length  of  the  greater  tubercular  (anterior 
bicipital)  ridge  of  the  humerus.  It  consists  of  a  weaker  posterior  aponeurotic  layer  and  of  a 
stronger  anterior  layer  which  becomes  tendinous  immediately  before  its  actual  insertion.  Both 
layers  are  adherent  below;  the  anterior  is  formed  by  the  clavicular  and  by  the  upper  part  of  the 
sternocostal  portion,  the  lower  by  the  bulk  of  the  sternocostal  and  abdominal  portions. 

Tendinous  fasciculi  from  the  insertion  of  the  pectoralis  major  not  infrequently  bridge  over 
the  intertubcrcular  (bicipital)  groove  and  pass  to  the  latissimus.  These  fibers  sometimes  contain 
muscle  fibers  (the  muscle  oj  Longer). 

The  two  pectorales  arise  from  the  anterior  surface  of  the  sternum  in  such  a  way  that  an  area 
is  left  in  the  middle  of  the  bone,  narrow  above  and  somewhat  broader  below,  which  contains  no 
muscular  tissue  and  in  which  is  exposed  the  sternal  membrane.  In  this  situation  the  sternal 
head  of  the  sternocleidomastoid  (Fig.  255)  (see  page  171)  borders  immediately  upon  the  pectoralis, 
and  at  the  clavicle  the  origin  of  the  pectoralis  is  situated  exactly  opposite  to  the  clavicular  head 
of  the  sternocleidomastoid.  The  anterior  margin  of  the  deltoid  usually  borders  immediately  upon 
the  upper  convex  margin  of  the  pectoralis  major,  a  considerable  space  between  the  two  muscles, 
known  at  the  deltoideo pectoral  triangle,  usually  existing  only  immediately  below  the  clavicle,  and 
the  cephalic  vein  (Fig.  291)  usually  runs  in  the  groove  between  the  two  muscles.  At  its  lower 
margin  the  pectoralis  major  is  continuous  with  the  aponeurosis  of  the  abdominal  muscles  (the 
sheath  of  the  rectus),  and  its  outer  margin  borders  anteriorly  upon  the  obliquus  abdominis  exter- 
nus  and  posteriorly  upon  the  scrratus  anterior.  The  tendon  of  insertion  is  situated  between  the 
deltoid  upon  one  side  and  the  short  head  of  the  biceps  and  the  coracobrachialis  upon  the  other; 
in  this  situation  it  is  separated  from  the  latissimus  by  the  intertubcrcular  (bicipital)  groove. 

An  exceedingly  inconstant  muscle,  the  sternalis^  is  quite  rarely  found  upon  the  pectoralis  major.  It  may  be  present 
upon  one  or  both  sides,  is  elongated,  tendinous  at  its  extremities,  and  is  usually  connected  with  the  tendon  of  the  sterno- 
cleidomastoid and  the  sheath  of  the  rectus  as  well  as  with  the  pectoralis  major,  and  usually  represents  a  dislocated  portion 
of  the  latter  muscle. 

The  pectoralis  major  is  supplied  by  the  anterior  thoracic  nerves.  Together  with  the  latissimus,  it  adducts  the  arm, 
and  when  it  acts  alone,  it  draws  the  arm  anteriorly  and  toward  the  chest  and,  at  the  same  time,  rotates  it  internally. 
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The  Second  Layer.    The  Pectoralis  Minor  and  the  Subclavitis* 

The  pectoralis  minor  (Fig.  245)  is  a  flat  triangular  muscle  which  is  completely  concealed 
by  the  pectoralis  major  and,  at  its  insertion,  also  by  the  deltoid.  It  arises  by  thin  tendinous  slips, 
frequently  indistinctly  separated,  from  the  costochondral  articulations  of  the  second  or  third  to 
the  fifth  ribs;  it  passes  upward  and  outward  and  becomes  markedly  narrower  toward  its  short 
tendinous  insertion  into  the  tip  of  the  coracoid  process. 

It  covers  the  upper  portion  of  the  serratus  anterior  and  bridges  over  the  axillary  vessels  and 
the  brachial  plexus. 

The  pectoralis  minor,  like  the  major,  is  supplied  by  the  anterior  thoracic  nerves.  It  draws  down  the  scapula,  or, 
if  the  scapula  be  fixed,  elevates  the  ribs,  and  it  can  also  aid  in  fixing  the  scapula. 

The  subclavius  (Figs.  245  and  269)  is  a  small,  elongated,  somewhat  flattened  muscle  which 
arises  by  a  tendon  from  the  first  costal  cartilage  alongside  of  the  costoclavicular  ligament,  and  is 
inserted  into  the  under  surface  of  the  acromial  end  of  the  clavicle  between  the  two  portions  of 
the  coracoclavicular  ligament  (see  page  120).  In  this  situation  there  is  usually  a  shallow  groove 
in  the  bone. 

The  nerve  supplying  the  muscle  is  the  subclavian  from  the  brachial  plexus. 

The  muscle,  by  its  contraction,  fixes  the  clavicle  in  the  sternoclavicular  joint,  and  when  the  shoulder  girdle  is  fixed 
the  muscle  elevates  the  first  rib. 

The  Third  Layer*    The  Serratus  Anterior* 

The  serratus  anterior  (serratus  magnus)  (Figs.  247,  250)  is  covered  in  its  upper  portion 
by  both  pectoral  muscles;  its  lower  portion  is  situated  in  the  lateral  pectoral  region  and,  immedi- 
ately below  the  pectoralis  major,  is  covered  only  by  the  integument  and  fascia,  the  most  inferior 
}X)rtion  of  the  muscle,  however,  being  placed  beneath  the  anterior  margin  of  the  latissimus. 

The  muscle  is  flat  throughout,  irregularly  quadrilateral  in  shape,  and  its  middle  portion  is 
ver)'  thin;  it  forms  a  muscular  plate  which  is  adapted  to  the  curved  surface  of  the  thorax.  It 
arises  from  the  first  to  the  ninth  ribs  by  means  of  individual  serrations,  the  lower  five  of  which 
are  distinctly  separated  and  interdigitate  with  the  serrations  of  the  origin  of  the  obliquus  exter- 
nus  abdominis.  In  the  broad  muscle  sheet  formed  by  the  union  of  the  serrations,  three  por- 
tions, distinctly  difi'erentiated  by  the  direction  of  their  fibers,  may  be  recognized.  The  fibers 
of  the  upper  and  lower  portions  converge  toward  the  insertion  of  the  muscle,  while  those  of  the 
middle  segment  pass  in  the  same  direction  but  in  a  diverging  manner.  The  upper  converging 
portion  (Fig.  258)  arises  as  a  rather  strong  muscular  mass  from  the  first  and  second  ribs  and 
from  an  intervening  tendinous  arch;  it  inserts  into  the  superior  angle  of  the  scapula;  the  middle 
diverging  portion  is  by  far  the  thinnest  and  weakest  part  of  the  muscle  and  it  arises  from  the 
second  *  and  third  ribs  and  diverges  markedly  to  be  inserted  into  the  entire  length  of  the  vertebral 
border  of  the  scapula;  and  the  lower  converging  portion,  which  is  the  strongest  part  of  the  entire 
muscle,  arises  from  the  fifth  to  the  ninth  ribs  and  passes  to  the  inferior  angle  of  the  scapula.  The 
fibers  of  the  lower  portion  are  the  longest  and  those  of  the  upper  portion  are  the  shortest.    The 

♦  The  second  rib  consequently  gives  origin  to  two  serrations. 
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muscle  is  fleshy  throughout,  with  the  exception  of  the  insertion  of  the  middle  portion,  which  is 
sometimes  aponeurotic. 

In  order  to  reach  the  vertebral  border  of  the  scapula,  the  serratus  anterior  must  pass  back- 
ward for  quite  a  distance  along  the  thoracic  wall,  to  which  it  is  attached  by  loose  connective 
tissue.  When  the  muscle  reaches  the  axillar}'  border  of  the  scapula  it  passes  behind  the  sub- 
scapularis  as  far  as  the  vertebral  border  of  the  bone  and  is  separated  from  this  muscle  by  a  very 
loose  connective  tissue.    Throughout  its  course  it  forms  the  inner  wall  of  the  axilla. 

The  serratus  anterior  is  supplied  by  the  long  thoracic  nerve  from  the  brachial  plexus. 

Wlien  all  the  fibers  of  the  muscle  contract  simultaneously,  they  fix  the  scapula,  which  is  also  drawn  forward  at  the 
same  time.  The  upper  converging  portion  draws  the  superior  scapular  angle  anteriorly;  the  lower  portion  pulls  the  inferior 
angle  forward  and  downward,  and  in  the  latter  case  the  anterior  angle,  together  with  the  glenoid  caWty,  ascends,  as  in 
elevation  of  the  arm  above  the  horizontal.  W^en  the  scapula  is  fixed  by  the  muscles  of  the  back  (trapezius,  rhomboidei, 
levator  scapulx),  the  serratus  can  also  elevate  the  ribs  and  act  as  an  accessory  muscle  of  respiration. 

THE  MUSCLES  OF  THE  THORAQC  WALLS- 

The  muscles  of  the  thoracic  walls  are  the  iniercosUileSy  the  levatores  costarum,  the  subcoskUes^ 
and  the  transversus  thoracis. 

The  intercostales  (Figs.  247,  250,  253,  and  254)  occupy  the  eleven  intercostal  spaces  and  are 
composed  of  two  layers,  an  external,  the  intercostales  externi,  and  an  internal,  the  intercostales 
interni.  The  intercostales  externi  (Figs.  241,  247,  250,  and  254)  pass  from  above  downward  and 
from  without  inward  between  the  borders  of  adjacent  ribs;  they  arc  short  flat  muscles  which  fre- 
quently contain  numerous  tendinous  fibers.  They  commence  posteriorly  in  the  region  of  the  costal 
tubercles  and  extend  anteriorly  as  far  as  the  costochondral  articulations,  leaving  the  spaces 
between  the  costal  cartilages  free.  In  these  spaces  are  found  tendinous  slips  which  run  in  the 
same  direction  as  the  fibers  of  the  intercostales  externi  and  extend  to  the  margin  of  the  sternum; 
they  arc  called  the  external  intercostal  ligaments  (ligamenta  coruscantia). 

The  intercostales  interni  (Figs.  250,  253,  254)  run  from  above  downward  and  from  within  out- 
ward between  the  borders  of  adjacent  ribs,  and  they  arise  from  the  lower  border  of  the  upper  rib 
of  each  intercostal  space  in  such  a  manner  that  the  costal  groove  is  situated  between  the  two 
muscular  layers.  They  cross  the  intercostales  externi  at  right  angles  and  are  covered  by  them 
except  in  the  spaces  between  the  costal  cartilages.  They  extend  anteriorly  to  the  sternum  or  to 
the  anterior  extremities  of  the  cartilages  of  the  false  ribs  and  end  posteriorly  at  the  costal  angles. 
In  the  region  of  the  costal  cartilages  they  lie  behind  the  external  intercostal  ligaments  and  those 
portions  of  them  occurring  in  these  situations  are  also  termed  the  intercartilaginei.  Between  the 
posterior  extremities  of  the  ribs  they  are  replaced  by  tendinous  structures  which  are  called  the 
internal  intercostal  ligaments. 

The  intercostales  externi  are  covered  almost  throughout  their  entire  extent  by  the  thoracic, 
abdominal,  and  dorsal  muscles  (pectoralis  major  and  minor,  serratus  anterior,  obliquus  abdominis 
externus,  latissimus,  serrati  posteriores,  rhomboidei),  with  the  exception  of  a  small  area  betwc^en 
the  trapezius  and  the  latissimus  (Fig.  238). 

The  levatores  costarum  (Fig.  243),  from  the  course  of  their  fibers,  belong  to  the  external 
intercostal  muscles.  They  are  situated  in  the  dorsal  thoracic  region  immediately  beside  the  deef)er 
layers  of  the  long  muscles  of  the  back,  are  covered  by  the  sacrospinalis  (particularly  by  the 
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Fig.  253. — The  sternum,  sternal  ends  of  the  clavicles  ami  the  ribs,  with  the  intercostales,  and  the 

transversus  thoracis,  seen  from  behind. 

Fig.  254. — The  fifth  to  the  twelfth  thoracic  vertebra*  and  the  vertebral  extremities  of  the  corresponding 

ribs,  with  the  intercostales  and  sul)Cos tales,  seen  from  in  front. 
On  the  left  side  the  intercostal  ligaments  have  been  removed. 


iliocostalis'),  and  are  divided  into  the  Ircatorcs  costarum  hrcvcs  and  longi.  The  Ircatorcs  costarum 
brrccs  (Fig.  243 "I  arise  from  the  transverse  processes  of  the  seventh  cervical  to  the  eleventh  thoracic 
vertebra*  and  insert  into  the  rib  next  below  betwcHin  the  tubercle  and  the  angle.  The  levaiarcs 
costarum  longi  (Fig.  243)  arc  found  chiefly  on  the  lower  ribs  and  are  distinguished  from  the 
breves  in  that  they  pass  over  one  rib  and  insert  into  the  second  below  near  its  costal  angle.  The 
levatores  costarum  become  markedly  broader  toward  their  insertion  and  usually  possess  aponeu- 
roses. 

The  subcostales  (Fig.  2^4)  are  flat  muscles  which  are  not  always  j>resent  and  var^'  greatly 
in  their  development.  From  the  direction  of  their  filxTs  ihi-y  are  to  Ix^  grouped  with  the  internal 
intercostal  muscles,  with  the  posterior  {X)rtion  of  which  they  are  continuous.  They  are  found 
chiefly  in  the  lower  thoracic  region  and  bridge  over  one  or  two  ribs.  They  are  usually  partly 
tendinous  both  at  their  origin  and  at  their  insertion. 

The  transversus  thoracis  {triangularis  sterni)  iFig.  253)  is  a  ver>-  thin  flat  muscle,  the 
greater  portion  of  which  is  tendinous,  which  arises  by  a  broad  aponeurt>sis  from  the  jxisterior 
surfaces  of  the  body  and  xiphoid  process  of  the  sternum  and  inserts  by  short  broad  tendinous 
slips  into  the  inner  surfaces  of  the  cartilages  of  the  second  or  third  to  the  sixth  ribs.  The  muscle 
is  constant  but  verj*  variable  in  its  development. 

All  the  muscles  of  the  intercostal  5*»ries  are  supplieii  by  the  iniero>sial  nerves  which  |»d>>,  together  with  the  vasa 
intercostalia,  between  the  internal  and  the  external  intercostal  muscle>. 

The  intercostal  muscles  are  imjHmant  muscles  of  respiration.  The  preat  majority  of  them  are  muscles  of  inspiration, 
but  the  transversus  thoracis  and  the  subcostales  probably  play  s^mie  pan  in  expiration. 

THE  PECTORAL  FASCIA. 

The  pectoral  fascia  lies  upon  the  pectoralis  major  and  the  lower  portion  of  the  serratus  ante- 
rior. The  coracoclavicular  jascia  \costocoracoid  membranes  is  a  much  more  ]»ronounced  layer  which 
is  situated  beneath  the  pectoralis  major  and  ujn^n  the  j>ectoralis  minor,  covering  the  subcla\'ius 
and  the  axiHar>-  vessels.  It  is  particularly  tirm  where  it  lies  upon  the  subclavius  and  inserts  into 
the  lower  surface  of  the  clavicle.  Internally  it  is  inserltni  into  the  upjxT  costal  cartilages;  exter- 
nallv  it  is  coniinuous  with  the  axillarv  fascia. 

[A>  was  :hv  . -ls*  in  :he  dorsal  region,  all  the  muscles  refemii  to  the  thoracic  region  in  the  above  description  do 
not  striLt.y  V^'. -nz  :  :hf  thordcic  .-r.usi-u'.aiure.  but  U-I.t.*;  in  part  t.»  the  muscu'.aiure  of  the  \:p:ir  extremity.  This  is 
true  wth  rt-zir-:  :  .■  •.t.-.  r-.u-  't-?  ■  'f  the  first  thn*e  la%vr>.  i-n'y  ih-."iv  iie>cn*vd  as  the  n:u>cU>  of  iht-  thoracic  walls  being 
trunk  mu>..!-.5. 

Thtsc-  :r..iv  ^v  lj.jr:f:^-:  .«.::r.:"..ir!v  to  the  abdonvlna!  tv.usvIi  s.  ^'\::  owin*;  to  the  prerk-nce  of  a  sternum  in  the  thoracic 
region  an.i  :  -.r.r  ■.-.->?*.--:  n.  -i::::.-  v-:  the  thuracic  jvr.ion  .•:  the  s'.-inal  column  due  i«»  the  T^riscnce  of  fully  devcIope<l 
ribs,  no  rei*7«..^r.:a::v«  ^  f  eirht-r  the  rectus  or  hji^oskeleial  groups  ^vcur  in  this  region.  The  c'.assiiicaiion  b  consequently 
as  follows: 
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Hyposkcletal :  wanting; 
Rectus:  wanting; 

Oblique:  IntercostaUs  exlernif  hUcrcostales  interni,  subcostaleSy  transvcrsiis  thoracis^  and  levatores  cosiarum. 
In  addition,  two  muscles  descriljed  as  belonging  to  the  muscles  of  the  back  arc  probably  members  of  the  thoracic 
oblique  group,  namely,  the  serratus  posterior  superior  and  the  serratus  posterior  inferior  — Ed.] 


THE  MUSCLES  OF  THE  NECX. 

The  muscles  of  the  neck  (Figs.  256  to  259  and  267)  include  the  platysma,  the  sternocleido- 
mastoid, the  hyoid  muscles,  and  the  deep  cervical  muscles.  The  hyoid  muscles  arc  subdivided 
into  the  suprahyoid  and  the  infrahyoid  group;  the  deep  cervical  muscles  are  composed  of  an  outer 
group,  the  scaleni,  and  of  an  inner  group,  the  prevertebral  muscles. 

The  platysma  (m.  suhcuian^us  colli)  (Figs.  260  and  267)  is  a  thin,  flat,  quadrilateral  muscle 
which  is  situated  in  the  sulxrutaneous  connective  tissue  in  the  neck,  the  upper  portion  of  the  chest 
and  the  lower  portion  of  the  face.  It  arises  (Fig.  267)  from  the  fascia  over  the  pectoralis  major 
and  the  deltoid  at  the  level  of  the  first  or  second  rib,  by  separate  fasciculi  which  are  frequently 
separated  by  interspaces.  At  the  level  of  the  clavicle  these  fasciculi  unite  to  form  a  broad,  thin, 
compact  muscular  layer,  which  leaves  uncovered  the  anterior  cervical  region  but  covers  more  or 
less  extensively  the  lateral  cervical,  the  sternocleidomastoid,  the  carotid,  and  submaxillary 
regions,  and  toward  the  chin  the  margins  of  the  two  muscles  converge  and  meet  each  other  in  the 
mental  region,  frequently  interlacing. 

Some  of  the  filxTS  of  the  platysma  are  attached  to  the  lower  border  of  the  mandible,  while 
the  rest  pass  over  the  mandible  and  appear  upon  the  face,  gradually  disappearing  partly  upon  the 
parotideo-masseteric  fascia,  and  partly  by  intermingling  with  the  risorius  and  triangularis  by 
which  they  reach  the  angle  of  the  mouth. 

The  platysma  is  supplied  by  the  cervical  branch  of  the  facial  nerve.  It  wrinkles  the  skin  in  the  cer\'ical  and  upper 
thoracic  regions  and  acts  upon  the  angle  of  the  mouth  with  the  facial  muscles.  It  can  also  increase  the  tension  of  the 
fascia  in  the  facial,  cervical,  and  thoracic  regions. 

The  stemocleidomastoideus  (Figs.  238,  255,  256,  260,  and  262)  is  a  strong,  broad,  and 
thick  muscle  which  is  situated  in  the  sternocleidomastoid  region.  It  arises  by  two  heads,  a 
strong,  thick,  tendinous,  sternal  head  from  the  anterior  surface  of  the  manubrium,  and  a  short, 
tendinous,  clavicular  head  from  the  sternal  end  of  the  clavicle. 

The  sternal  head  passes  over  the  sternoclavicular  articulation  and  forms  a  muscular  inter- 
space of  var\'ing  size,  the  lesser  supraclavicular  jossa,  by  uniting  with  the  clavicular  head.  It 
becomes  much  wider  as  it  passes  upward  to  assist  in  forming  the  thick  belly  of  the  muscle  and 
partly  conceals  the  clavicular  ])ortion. 

The  sternocleidomastoid  is  inserted  into  the  outer  surface  of  the  mastoid  process  of  the  tem- 
])oral  lx)ne  and  into  the  outer  half  of  the  superior  nuchal  line,  the  anterior  ix)rtion  of  the  insertion 
being  elTectcd  by  a  short,  the  {X)sterior  jx)rtion  by  a  long  tendon. 

The  muscle  passes  oblicjuely  through  the  neck  from  below  upward  and  from  within  outward. 
At  its  insertion  it  borders  ui)on  the  trapezius  (see  page  145),  with  the  anterior  margin  of  which 
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Fig.  255. — Superficial  layer  of  the  muscles  of  the  neck,  seen  from  in  front. 

On  the  right  side  the  sternohyoid,  anterior  belly  of  the  digastric,  and  the  submaxillary  gland  have  been  removed. 

Fig.  256. — Superficial  layer  of  the  muscles  of  the  neck,  seen  from  the  left  side. 

♦  •»  External  carotid  artery. 


it  forms  a  triangle  in  which  are  situated  the  splenius  capitis,  the  levator  scapulae,  the  scaleni, 
and  the  inferior  belly  of  the  omohyoid.  The  anterior  margin  of  the  muscle  borders  upon  the 
infrahyoid  muscles,  bounds  the  carotid  fossa  (a  deep  muscular  interspace  containing  the  large 
vessels  of  the  neck,  i.  e.,  the  common  carotid  artery  and  the  internal  jugular  vein,  and  the  vagus 
nerve),  and  crosses  over  and  conceals  the  posterior  belly  of  the  digastric  and  stylohyoid.  The 
upper  part  of  its  anterior  margin  is  also  in  relation  with  the  parotid  gland. 

The  sternocleidomastoid  together  with  the  trapezius  is  supplied  by  the  accessory  nerve. 

When  both  sternocleidomastoids  act  together,  they  draw  the  head  downward  and  forward;  when  one  muscle  acts 
alone,  it  turns  the  head  obliquely  so  that  the  face  looks  upward  and  toward  the  opposite  side. 

THE  HYOm  MUSCLES. 

The  Infrahyoid  Mtiscles* 

The  infrahyoid  muscles  (Figs.  255,  256,  and  258)  are  situated  between  the  hyoid  bone  and 
the  upper  margin  of  the  thorax,  chiefly  in  the  anterior  cervical  region,  and  represent  a  continu- 
ation of  the  rectus  abdominis  into  the  neck,  being  the  remains  of  an  originally  single  muscular 
layer  which  is  interrupted  in  the  thoracic  region.  Some  of  these  muscles,  like  the  rectus,  have 
retained  indications  of  their  original  segmental  tendinous  intersections.  The  group  includes 
the  sternohyoideuSy  the  siernolhyreoideus,  the  thyreohyoideus,  and  the  omohyoideus. 

The  stemohyoideus  (Figs.  253,  255,  256,  and  258)  is  a  flat,  long,  and  rather  narrow  muscle 
which  is  situated  in  the  suprasternal,  thyroid,  laryngeal,  subhyoid,  and  hyoid  regions.  It  arises 
(Fig.  254)  from  the  internal  surface  of  the  first  costal  cartilage  and  from  the  posterior  surface  of 
the  manubrium  and  the  capsule  of  the  sternoclavicular  articulation,  and  is  covered  at  its  origin 
by  the  sternal  end  of  the  clavicle  and  the  sternal  origin  of  the  sternocleidomastoid.  It  passes 
upward  at  a  slight  distance  from  the  median  line,  becoming  somewhat  narrower,  and  is  inserted 
into  the  body  of  the  hyoid  bone.  It  not  infrequently  exhibits  a  feebly  developed  tendinous 
inscription. 

The  stemothyreoideus  (Figs.  253,  255,  256,  and  258)  is  broader  than  the  sternohyoid.  Its 
origin  is  similar  but  more  deeply  placed  (Fig.  254),  sometimes  extending  downward  as  far  as  the 
second  costal  cartilage.  The  lower  portion  of  the  muscle  is  covered  not  only  by  the  manubrium 
and  the  sternocleidomastoid,  but  also  by  the  sternohyoid,  although  its  outer  and  inner  margins 
project  beyond  the  latter  muscle,  and  its  middle  and  particularly  its  upper  portion  are  also  situated 
beneath  the  upper  belly  of  the  omohyoideus.  It  forms  a  broad  flat  muscle  which  covers  the 
thyreoid  gland,  passes  directly  upward,  so  that  only  a  narrow  space  is  left  in  the  median  line 
between  the  two  muscles  of  opposite  sides,  and  is  inserted  into  the  oblique  line  of  the  thyreoid 
cartilage.  (For  additional  details  see  "Splanchnology.")  In  the  space  between  the  two 
muscles  is  situated  a  portion  of  the  larynx,  the  thyreoid  gland,  and  the  trachea. 
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The  thyreohyoideus  (Figs.  255,  256,  and  258)  appears  to  be  a  direct  continuation  of  tlie 
stemothyreoid.  It  is  a  flat  muscle,  the  greater  portion  of  which  is  concealed  by  the  upper  belly 
of  the  omohyoid,  and  it  passes  from  the  oblique  line  of  the  thyreoid  cartilage  to  the  hyoid  bone, 
where  it  is  inserted  beside  the  sternohyoid  into  the  lateral  portion  of  the  body  and  into  the  base 
of  the  greater  comu.  A  fasciculus  sometimes  passes  from  this  muscle  to  the  thyreoid  isthmus 
and  is  known  as  the  levalor  glandtda  thyreoidea. 

The  omohyoideus  (Figs.  255,  256,  and  258)  is  a  long,  flat,  narrow  muscle  which  is  com- 
posed of  two  distinctly  separated  bellies.    The  inferior  belly  arises  from  the  upper  border  of  the 


CeniohyogJossi  {diviitii 


Fig.  257, — The  mylobytnd  and  geniohyoid  muscles,  seen  from  above. 

scapula  between  the  inner  angle  and  the  notch,  sometimes  being  also  attached  to  the  transverse 
ligament.  It  is  at  first  covered  by  the  trapezius  and  the  clavicle  and  then  becomes  superiicial  in 
the  greater  supraclavicular  fossa  as  it  passes  to  the  posterior  margin  of  the  sternoclcidomastoideus. 
Beneath  the  latter  it  forms  a  flat  intermediate  tendon  which  is  adherent  to  the  cervical  fascia  and 
to  the  sheath  of  the  great  vessels  of  the  neck.  The  superior  belly  commences  at  the  intermediate 
tendon,  appears  at  the  anterior  margin  of  the  sternocleidomastoid,  partly  concealed  by  the  stemo- 
thyreoid and  thyreohyoid,  and  is  inserted  immediately  alongside  of  the  sternohyoid  into  the 
lower  border  of  the  lateral  portion  of  the  hyoid  bone  in  front  of  the  thyreohyoid. 

The  infrahyoid  muscles  are  supplied  from  the  upper  cervical  nerves  through  the  so-catled  ansa  hypoglosu.    The 
thyreohyoid  receives  a  special  branch  from  the  saroe  nerves^  which  accompanies  the  hypoglossaL 


i 

I 
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FiG-  258. — Deep  layer  of  the  muscles  of  the  neck,  seen  from  the  left  side. 
;  The  anterior  belly  of  the  digastric,  the  mylohyoid,  the  sternocleidomastoid,  and  the  sternal  end  of  the  clavicle  have 

I  been  remo\'ed- 

Fig.'  2^59. — The  deep  muscles  of  the  neck,  seen  from  in  front. 

On  the  right  side  the  longus  capitis  has  been  drawn  outward. 


The  infrahyoid  muscles  depress  the  hyoid  bone,  the  stemoth\Teoid  draws  down  the  larA-nx.  and  the  th\Teohy<nd 
approximates  the  hyoid  bone  to  the  lar^Tix.  Thej*  also  act  as  accessor}-  muscles  of  deglutition,  and.  by  its  attachment  to 
the  sheath  of  the  great  vessels,  the  omohyoid  facilitates  the  return  of  blood  through  the  internal  jugular  vein. 

The  Soprahyoid  ffltiscles* 

The  suprahyoid  muscles  (Figs.  255  to  258)  lie  between  the  hyoid  bone  and  the  mandible. 
They  are  the  digastricus,  the  stylohyoideus,  the  mylohyoideus,  and  the  geniohyoideus. 

The  digastricus  (hiventer  mandibular)  (Figs.  255,  256,  and  258)  is  a  t}'pical  two-bellied 
muscle  with  a  distinct  c\'lindrical  intermediate  tendon  which  is  attached  to  the  hvoid  bone.  The 
two  bellies  form  an  obtuse  angle,  open  above,  in  which  is  situated  the  submaxillar}'  salivarj'  gland. 
The  anterior  belly  is  a  fairly  thick  muscle  which  passes  from  the  intermediate  tendon,  frequently 
receixing  a  few  tendinous  fibers  directly  from  the  hyoid  bone,  to  the  digastric  fossa  of  the  mandible, 
where  it  is  inserted  by  a  short  tendon.  The  posterior  belly  is  longer  but  somewhat  weaker  than 
the  anterior  one.  It  arises  from  the  mastoid  notch  of  the  temporal  bone  and  passes  with  the 
stylohyoideus  to  the  hyoid  region,  where  it  becomes  continuous  with  the  intermediate  tendon. 

The  anterior  belly  of  the  digastric  lies  in  the  submental  and  mental  regions,  between  the  skin 
and  the  mylohyoid ;  the  posterior  belly  is  completely  concealed  at  its  origin  by  the  sternocleido- 
mastoid, and  further  anteriorly  it  separates  the  submaxillar}'  region  from  the  carotid  fossa. 


;  When  the  hyoid  bone  is  fixed,  the  anterior  belly  depresses  the  lower  jaw  and  opens  the  mouth:  the  posterior  belly 

I  draws  the  hyoid  bone  backward  and  upward  and,  together  with  the  stylohyoid  and  the  infrahyoid  muscles,  fixes  the  hyoid 

bone.     The  posterior  belly  is  supplied  by  the  facial  nerve,  the  anterior  belly  by  the  mylohyoid  nerve  from  the  third  diWsion 
I  of  the  trigeminus. 

The  stylohyoideus  (Figs.  255,  256,  and  258)  arises  by  a  tendon  from  the  styloid  process  of 
I  the  temporal  bone  and  runs  to  the  hyoid  bone  as  a  flat  rounded  muscle  above  and  almost  parallel 

to  the  posterior  belly  of  the  digastric.  Before  its  insertion  into  the  bone  it  almost  always  diWdes 
into  two  slips,  between  which  the  intermediate  tendon  of  the  digastric  passes.  These  slips  have 
muscular  attachments  to  the  base  of  the  greater  comu  and  to  the  posterior  extremity  of  the  body 
of  the  hyoid  bone. 

'  The  action  of  the  muscle  is  similar  to  that  of  the  posterior  belly  of  the  digastric  and  it  is  also  supplied  by  the 

facial  ner\*c. 

Between  the  infrahyoid  muscles  and  the  anterior  border  of  the  sternocleidomastoid  there  remains  a  deep  space 
bounded  above  by  the  posterior  belly  of  the  digastricus;  this  is  the  carotid  fossa,  and  it  contains  the  great  vessels 
and  nerve  of  the  neck  (the  common  carotid  arter>%  the  internal  jugular  vein,  and  the  vagus  ner\-eV      The  lateral  wall 

I  of  the  pharvnx  forms  its  floor. 

j 

The  mylohyoideus  (Tigs.  256  to  258  and  265)  is  a  peculiar  broad,  flat  muscle  which  is 
I  situated  in  the  submental  and  submaxillary  regions  and  is  partly  covered  by  the  anterior  belly  of 
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the  digastric.  The  two  muscles  of  opposite  sides  unite  in  the  median  line  in  a  slightly  tendinous 
mylohyoid  raplie,  and  form  a  muscular  layer  which  extends  across  the  mandibular  arch  and 
constitutes  the  floor  of  the  mouth. 

Each  muscle  arises  (Fig.  257)  by  a  short  tendon  from  the  mylohyoid  line  of  the  mandible, 
and  the  majority  of  the  fibers  run  obliquely  to  the  median  raphe,  some  of  them,  however,  passing 
to  the  upper  border  of  the  body  of  the  hyoid  bone. 

The  muscle  is  supplied  by  the  mylohyoid  nerve  from  the  third  division  of  the  trigeminus.  During  deglutition  it 
elevates  the  entire  floor  of  the  mouth,  together  with  the  tongue;  the  hyoid  bone  is  also  drawn  upward  by  the  fibers  inserted 
into  it,  and  when  the  hyoid  bone  is  fixed,  the  muscle  depresses  the  lower  jaw,  assisting  the  digastric. 

The  geniohyoideus  (Figs.  257,  258,  and  265)  is  a  rather  strong,  slightly  flattened  muscle 
which  is  situated  between  the  muscles  of  the  tongue  proper  and  the  mylohyoid,  the  inner  margins 
of  the  muscles  of  the  two  sides  being  in  immediate  contact.  Each  muscle  has  a  tendinous  origin 
from  the  mental  spine  of  the  mandible  (Fig.  257),  and  becoming  considerably  broader  as  it  passes 
backward,  has  a  fleshy  insertion  into  the  anterior  border  and  upper  surface  of  the  body  of  the 
hyoid  bone. 

The  geniohyoid  is  supplied  by  fibers  from  the  first  and  second  cervical  nerves,  which  accompany  the  hypoglossal 
nerve.  It  draws  the  hyoid  bone  forward,  or,  when  the  hyoid  bone  is  fixed,  it  depresses  the  lower  jaw.  Together  with 
the  infrahyoid  and  the  posterior  suprahyoid  muscles,  it  fixes  the  hyoid  bone. 

THE  DEEP  MUSCLES  OF  THE  NECK. 
The  Group  of  the  Scaleni* 

The  scaleni  (Figs.  244,  247,  258,  and  259)  are  composed  of  three  (rarely  four)  muscles  which 
pass  from  the  transverse  ])roccsses  of  the  cervical  vertebrae  to  the  first  and  second  ribs.  Their 
origins  are  concealed  by  the  sternocleidomastoid,  but  they  are  partly  situated  immediately  beneath 
the  skin  in  the  lateral  cervical  region. 

The  scalenus  anterior  (Figs.  247,  258,  and  259)  is  a  long  muscle  which  is  almost  wholly 
covered  by  the  sternocleidomastoid  and  partly  so  by  the  inferior  belly  of  the  omohyoid.  It  arises 
by  tendinous  slips  from  the  anterior  tubercles  of  the  transverse  processes  of  the  fourth  to  the  sixth 
cervical  vertebriT,  and  passes  downward  and  forward  to  the  first  rib,  becoming  narrow  and  tendin- 
ous at  its  insertion  into  the  scalene  tubercle.  The  anterior  surface  of  the  muscle  just  above  the 
insertion  is  provided  with  an  aj^oneurosis. 

The  scalenus  medius  (Figs.  258  and  259)  is  longer  and  usually  stronger  than  the  anterior, 
with  which  it  is  closely  related  by  its  short  tendons  of  origin.  It  arises  from  the  anterior  tubercles 
of  all  of  the  cervical  vertebrae  and  is  situated  to  the  outer  side  of  and  partly  beneath  the  scalenus 
anterior.  It  is  inserted  bv  a  broad  short  tendon  into  the  outer  surface  of  the  first  rib  about  a 
fingerbreadth  to  the  outer  side  of  the  scalenus  anterior. 

Between  the  insertions  of  the  scalenus  anterior  and  medius  into  the  first  rib  there  is  a  space 
which  gives  passage  to  the  subclavian  arter\'  and  to  the  greater  part  of  the  brachial  plexus. 

The  scalenus  posterior  (Figs.  244  and  259)  is  the  smallest  of  the  scaleni,  and  is  frequently 
adherent  to  the  medius,  from  which  it  is  distinguishable  only  by  its  separate  insertion.  It  arises 
from  the  transverse  processes  of  the  fifth  to  the  seventh  cervical  vertebrae,  is  situated  between  the 
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scalenus  medius  and  the  levator  scapulae,  and  is  inserted  by  a  short  tendon  into  the  upper  border 
of  the  second  rib.    Its  insertion  is  covered  by  the  upper  digitations  of  the  serratus  anterior. 

There  is  occasionally  present  a  small  independent  muscular  fasciculus  situated  between  the 
scalenus  anterior  and  medius.  It  is  knowTi  as  the  scalenus  minimus,  and  is  inserted  into  the  first 
rib  and  also  into  the  dome  of  the  pleura. 

The  scaleni  receive  their  nerve-supply  partly  from  the  cervical  plexus  and  partly  (the  scalenus  posterior)  from  small 
special  branches  of  the  brachial  plexus.     They  elevate  the  two  upper  ribs. 


THE  PREVERTEBRAL  CERVICAL  HUSCLES. 

The  muscles  of  the  prevertebral  group  (Figs.  258  and  259)  are  situated  to  the  inner  side 
and  above  the  scaleni,  from  which  they  are  separated  by  the  transverse  processes  of  the  cervical 
vertebrae.    They  are  the  longus  colli,  the  longus  capitis,  and  the  rectus  capitis  anterior. 

The  longus  colli  (Fig.  259)  is  a  rather  thin  flat  muscle  which  is  situated  between  the  cer\'ical 
\ascera  and  the  bodies  of  the  upper  thoracic  and  of  all  of  the  cer\'ical  vertebrae.  Its  upper  and 
outer  portion  is  covered  by  the  longus  capitis,  and  between  the  two  muscles  and  to  either  side  of 
the  median  line  there  is  a  space,  the  width  of  the  little  finger,  in  which  may  be  seen  the  anterior 
longitudinal  ligament  of  the  vertebral  column.  The  muscle  has  the  form  of  a  very  obtuse-angled 
triangle,  the  obtuse  angle  being  placed  at  the  transverse  process  of  the  sixth  cervical  vertebra. 

It  is  composed  of  three  portions,  each  of  which  constitutes  a  side  of  the  triangle.  The  inner 
portion  is  the  longest,  and  extends  from  the  body  of  the  third  thoracic  vertebra  to  the  axis.  It 
arises  by  tendinous  slips  from  the  bodies  of  the  upper  thoracic  and  the  lower  cervical  vertebrae, 
and  inserts,  partly  by  muscular  and  partly  by  tendinous  tissue,  into  the  bodies  of  the  upper  cervical 
vertebrae.  The  upper  and  outer  portion  arises  by  flat  tendinous  digitations  from  the  anterior 
tubercles  of  the  transverse  processes  of  the  upper  cer\dcal  vertebrae  and  is  inserted  into  the  anterior 
tubercle  of  the  atlas,  this  portion  being  sometimes  termed  the  longus  atlantis,  and  also  into  the 
bodies  of  the  underlying  cervical  vertebrae  in  common  with  the  inner  segment  of  the  muscle.  The 
lower  and  outer  portion  arises  from  the  lateral  surfaces  of  the  bodies  of  the  upper  thoracic 
vertebrae  and  is  inserted  by  the  tendinous  slips  into  the  transverse  processes  of  the  lower  cervical 
vertebrae. 

The  longus  capitis  {rectus  capitis  anterior  major)  (Figs.  258  and  259)  is  a  rather  broad  flat 
muscle  the  upper  portion  of  which  is  somewhat  thickened.  It  lies  to  the  outer  side  of  the  longus 
colli  and  covers  its  upper  and  outer  segment,  and  arises  by  distinctly  separated  tendinous 
digitations  from  the  anterior  tubercles  of  the  transverse  processes  of  the  third  to  the  sixth 
cervical  vertebrae.  From  these  origins  it  passes  upward  and  slightly  inward,  and  is  inserted 
into  the  lower  surface  of  the  basilar  portion  of  the  occipital  bone.  There  is  a  distinct  aponeu- 
rosis upon  the  anterior  surface  of  the  muscle  somewhat  above  its  middle. 

The  longus  colli  and  the  longus  capitis  are  supplied  by  special  branches  of  the  cervical  plexus.  They  bend  the 
cervical  vertebral  column  anteriorly,  and,  when  they  act  unilaterally,  turn  the  head  toward  the  side  of  the  contracting 
muscle.     In  the  turning  movement,  the  longus  capitis  and  the  upper  and  outer  segment  of  the  longus  colli  act  together. 
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The  rectus  capitis  anterior  (minor)  (Fig.  259)  is  a  small  muscle  passing  between  the  atlas 
and  the  occipital  bone  and  is  almost  entirely  concealed  by  the  longus  capitis.  It  arises  from  the 
base  of  the  atlas  and  passes  upward  and  inward  behind  the  insertion  of  the  longus  capitis,  to  be 
inserted  into  the  under  surface  of  the  basilar  process  of  the  occipital  bone. 

Both  the  function  and  the  innervation  of  this  muscle  are  intimately  connected  with  those  of  the  preceding  ones. 

THE  FASCLE  OF  THE  NECK. 

In  the  neck  two  fasciae  may  be  distinguished:  the  cervical  fascia  and  the  prevertebral  fascia. 
The  cervical  fascia  is  further  subdivided  into  a  superficial  stronger  and  a  deeper  weaker  layer. 

The  superficial  layer  of  the  cervical  fascia  covers  the  sternohyoid,  the  stemothyreoid ,  the 
thyrcohyoid,  the  anterior  surface  of  the  sternocleidomastoid,  the  inferior  belly  of  the  omohyoid, 
the  posterior  belly  of  the  digastric,  the  stylohyoid,  the  submaxillary  gland,  and  the  carotid  fossa;  it 
is  itself  concealed  by  the  platysma.  This  superficial  layer  is  connected  above  with  the  parotideo- 
masseteric  fascia,  and  also  covers  in  the  space  between  the  posterior  border  of  the  sternocleido- 
mastoid and  the  anterior  border  of  the  trapezius. 

The  deep  luyer  of  the  cervical  fascia  unites  with  the  superficial  layer  at  the  anterior  border  of 
the  sternocleidomastoid,  so  that  in  the  middle  of  the  neck  but  a  single  layer  of  fascia  covers  the 
larynx  and  the  upper  portion  of  the  trachea.  It  covers  the  posterior  surface  of  the  sternocleido- 
mastoid, which  is  consequently  ensheathed  between  the  two  layers,  the  posterior  surface  of  the 
posterior  belly  of  the  digastric  and  of  the  stylohyoid,  the  floor  of  the  carotid  fossa  and  the  scaleni. 
It  is  intimately  adherent  to  the  intermediate  tendon  of  the  omohyoid  and  behind  the  manubrium 
of  the  sternum  it  extends  downward  to  the  first  rib,  while  posteriorly  it  is  continuous  with  the 
nuchal  fascia. 

The  prevertebral  fascia  is  a  rather  dense  layer  of  fascia  which  covers  the  prevertebral  muscles 
and  the  anterior  surfaces  of  the  cervical  and  of  the  upper  thoracic  vertebrae.  It  is  separated  from 
the  cervical  viscera  by  loose  connective  tissue. 

[In  the  cervical  region  again  the  topographical  relations  of. the  muscles  are  far  from  agreeing  with  their  developmental 
relations,  many  of  the  muscles  described  above,  such  as  the  platysma,  the  sternocleidomastoid,  and  all  the  suprahyoid 
muscles,  with  the  exception  of  the  geniohyoid,  belonging  tc  the  cranial  musculature.  The  true  cervical  muscles,  i.  e.,  those 
derived  from  the  cervical  myotomes,  may  be  classified  as  follows: 

Hy{)oskeletal :   longus  colli,  longus  capitis,  and  rectus  capitis  anterior. 

Rectus:    sternohyoideus,  sternothyreoideus,  thyreohyoideus,  and  omohyoideus. 

Oblique:  scaleni  (and  probably  also  the  intertransversarii  anteriores). 

As  has  already  been  pointed  out,  the  musculature  of  the  diaphragm  is  also  derived  from  the  cervical  myotomes  and 
is  probably  to  be  regarded  as  a  pwrtion  of  the  oblique  group. — Ed.] 


THE  MUSCLES  OF  THE  HEAD. 

The  muscles  of  the  head  are  composed  of  two  large  and  completely  independent  groups:  (i) 
The  cutaneous  muscles  of  the  head,  i.  e.,  muscles  which  arise  directly  or  indirectly  from  the 
cephalic  skeleton  but  which  are  inserted  into  the  skin  of  the  face  or  scalp  or  are  situated  in  the  skin 
of  the  face;  and  (2)  the  muscles  of  mastication,  which  are  typical  skeletal  muscles  in  every  respect. 
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Fig.  260. — The  superficial  layer  of  the  facial  muscles  and  the  neighboring  muscles  of  the  neck  seen 

from  the  side  and  slightly  from  in  front. 

Fig.  261. — The  orbicularis  oculi  seen  from  behind. 

The  muscle  together  with  the  integument  has  been  removed;   the  lachrymal  portion  is  represented  in  connection 
with  the  inner  margin  of  the  orbit. 


THE  HUSCLES  OF  THE  FACE  AND  OF  THE  SCALP. 

The  cutaneous  muscles  of  the  face  exhibit  manifold  peculiarities  by  which  they  are  more  or 
less  differentiated  from  the  ordinary  skeletal  muscles.  They  possess  no  fascia?,  they  exhibit  but 
a  slight  degree  of  independence,  and  many  of  them  are  so  combined  and  their  fibers  interlace  to 
such  an  extent  that  it  is  often  purely  a  matter  of  choice  whether  indi\'idual  fasciculi  arc  regarded  as 
special  muscles  or  as  the  heads  of  a  larger  muscle.  The  arrangement  of  the  facial  muscles  into 
sphincters  or  muscles  of  closure  is  also  characteristic.  The  group  includes  the  epkranhis  as 
wtU  as  the  muscles  of  the  face  proper. 

THE  EPICBtANIUS. 

The  epicranius  (Figs.  260,  262,  and  264)  consists  of  a  middle  aponeurosis  which  envelops 
the  cranium,  the  galea  aponeurotica,  and  of  muscles  which  arise  in  the  frontal  and  occipital  regions 
and  are  inserted  into  the  galea.  This  is  thickest  in  the  occipital  region,  becomes  thinner  toward 
the  forehead  and  particularly  toward  the  temples,  and  gradually  loses  its  aponeurotic  character 
^(especially  in  the  temporal  region).  It  is  connected  to  the  skin  by  fibrous  connective-tissue 
fasciculi  and  separated  from  the  cranial  periosteum  by  loose  areolar  tissue. 

The  frontalis  is  a  very  thin,  broad,  and  flat  muscle  which  is  intimately  adherent  to  the  skin 
of  the  eyebrows.  It  has  a  broad  origin  above  the  supraorbital  margin,  extends  over  the  vertical 
portion  of  the  frontal  bone,  and  is  inserted  into  the  galea  aponeurotica  in  the  upper  portion  of  the 
forehead.  It  has  also  a  slender  origin,  which  varies  in  size,  from  the  bony  bridge  of  the  nose; 
when  strongly  developed,  it  is  known  as  the  procerus  (pyramidalis)  nasi,  but  it  is  always 
immediately  connected  with  the  frontalis.  The  two  frontales  are  separated  in  the  median  line 
by  a  narrow  area  containing  no  muscular  tissue. 

The  occipitalis  is  also  a  fiat,  broad,  and  an  approximately  quadrilateral  muscle  which  arises 
on  each  side  by  short  tendinous  fibers  from  the  highest  nuchal  line;  it  passes  upward,  and  after 
a  comparatively  short  course  is  inserted  into  the  galea  aponeurotica  in  the  occipital  region.  The 
width  of  the  muscle  is  much  greater  than  its  height,  in  contrast  to  the  opposite  condition  in  the 
frontalis. 

Like  all  the  facial  muscles,  the  frontalis  and  the  occipitalis  arc  supplied  by  the  facial  nerve. 

Both  muscles  are  tensors  of  the  galea  aponeurotica.  They  pull  the  scalp  forward  or  backward,  and  the  frontalis 
wrinkles  the  skin  of  the  forehead. 

A  portion  of  the  auricularis  is  also  related  to  the  galea  aponeurotica.  This  muscle  presents 
three  portions,  an  auricularis  anterior^  superior^  and  posterior,  and  like  almost  all  the  facial  muscles 
they  are  subject  to  great  individual  variations  in  the  degree  of  their  development. 
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The  auricularis  anterior  (aitrahens  auricula*)  (Fig.  260)  has  a  very  thin  and  usually 
quite  a  small  origin  from  the  superficial  temporal  fascia  (sec  page  184);  when  well  developed, 
the  muscle  extends  to  the  frontalis.  It  is  inserted  by  a  short  tendon  into  the  cartilage  of  the 
auricle  and  into  the  cartilaginous  external  auditory  meatus. 

The  auricularis  superior  {attollens  auriculce)  (Fig.  260)  is  usually  the  strongest  {X)rtion  of 
the  auricularis.  It  arises  broadly  from  the  galea  aponeurotica  above  the  temporal  region  and 
becomes  markedly  narrower  as  it  descends  to  be  inserted  by  a  tendon  into  the  upper  margin  of 
the  root  of  the  auricle. 

The  auricularis  posterior  (reirahens  auriculce)  (Fig.  264)  consists  of  one  or  more  flat  slender 
fasciculi  which  arise  over  the  tendon  of  the  sternocleidomastoid  and  are  attached  to  the  posterior 
extremity  of  the  root  of  the  auricle.  The  transversus  nucIuE  (see  page  146)  which  is  not  infre- 
quently present  possibly  also  belongs  to  the  auricularis  posterior. 

The  functions  of  the  individual  portions  of  the  auricularis  are  to  move  the  auricle  in  the  direction  of  the  muscular 
fibers.     The  innervation  is  from  the  facial  nerve. 

THE  PROPER  MUSCLES  OF  THE  FACE. 

The  remaining  muscles  of  the  face  proper  are  composed  of  three  groups:  the  palpebral 
muscles,  those  surrounding  the  orbital  orifice;  the  oral  muscles,  those  situated  about  the  mouth; 
and  the  nasal  muscles,  those  situated  upon  the  nose. 

THE  PALPEBRAL  MUSCLES. 

The  pal})ebral  musculature  forms  the  orbicularis  oculi  (palpebrarum)  (Figs.  260  and  261). 
This  is  a  fiat  muscle,  situated  chiefly  in  the  orbital  region,  which  forms  a  broad  ring  about  the 
entrance  to  the  orbit,  and  is  composed  of  three  portions,  the  orbital,  the  palpebral,  and  the  lachry- 
mal portion.  Only  the  last  portion  possesses  a  certain  degree  of  inde])endence ;  the  orbital  and 
palpebral  portions  are  directly  continuous  with  each  other. 

The  orbital  portion  forms  the  broader  external  circumference  of  the  muscular  ring,  and  lies 
uj)on  the  margin  of  the  orbit  immediately  beneath  the  skin.  Its  broad  fasciculi  arise  from  the 
frontal  process  of  the  maxilla  and  the  adjacent  portion  of  the  frontal  bone,  and  pass  in  a  wide 
curve  about  the  entrance  of  the  orbit  to  return  almost  to  their  starting-point  at  the  inner  canthus. 
The  muscle  is  connected  with  many  of  its  neighbors,  particularly  with  the  frontalis,  and  fibers 
which  radiate  into  the  skin  of  the  eyebrow  constitute  what  is  termed  the  corrugaior  supercUii 
(Figs.  262  and  264),  while  others  w-hich  pass  to  the  cheeks  are  known  as  the  m<ilar  portion  of  the 
muscle. 

The  palpebral  portion  is  the  more  posterior  portion  of  the  muscular  ring,  and  is  that  part 
of  the  muscle  w^hich  is  situated  within  the  eyelids.  The  fibers  of  the  muscles  of  both  the  upjxjr 
and  the  lower  lid  arise  at  the  inner  canthus  from  a  short  horizontal  tendinous  band,  the  internal 
palpebral  ligament,  and  pass  as  fine  fasciculi  in  an  arched  manner  to  the  outer  canthus,  where  they 
are  partially  interlaced  and  form  the  external  palpebral  raphe,  (For  a  further  description  of  the 
relations  of  the  fibers  in  the  eyelid  itself,  see  "Atlas  and  Epitome  of  Histology,"  Sobotta-Huber.) 

The  lachrymal  portion,  also  known  as  Horner* s  muscle  (Fig.  261),  is  a  deeply  situated  portion 
of  the  muscle,  which  is  connected  with  the  palpebral  portion.    It  arises  from  the  posterior  lachry- 
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Fig.  262. — The  deeper  la}*er  of  the  facial  muscles. 

The  quadratus  labii  superioris,  z>'goinaticus.  triangularis,  quadratus  labii  inferioris,  the  parotidco-masseteric  fascia, 
the  par<xid  gland,  and  a  portion  of  the  superficial  layer  of  the  temporal  fascia  have  been  removed. 

Fig.  263. — The  oral  musculature  seen  from  behind. 

The  muscles,  together  with  the  integument,  have  been  separated  from  the  bones,  and  the  mucous  membrane  covering 
the  musfiles  has  been  remo\-ed. 


mal  ridge  of  the  lachrymal  bone  and  the  fibers  pass  horizontally  across  the  lachnTnal  sac  to  the 
margins  of  the  lids,  where  they  decussate  and  disappear  in  the  fibers  of  the  palpebral  portion.  (A 
more  detailed  description  will  be  found  in  the  section  upon  "The  Eye.") 

The  orbicularis  oculi,  Hke  all  of  the  facial  muscles,  is  supplied  by  the  se\-enth  cranial  or  facial  nerve. 

Its  function  is  to  ckjse  the  palpebral  fissure.  The  fibers  of  the  Iachr)*mal  portion  facilitate  the  entrance  of  the 
lachrymal  secretion  into  the  lachr\inal  canaliculi  and  also  assist  it  onward,  and  those  fibers  which  pass  to  the  e>'ebrow  and 
the  forehead,  wrinkle  the  skin  in  these  regions. 

THE  ORAL  MUSCLES. 

The  muscles  of  the  oral  region  consist  of  the  buccinator y  of  the  circular  fibers  situated  about 
the  mouth  which  form  the  orbicularis  oris,  of  the  muscles  of  the  upper  lip,  of  the  muscles  of  the 
lower  lip,  of  muscles  which  are  situated  upon  the  skin,  and  of  muscles  which  radiate  into  the 
angles  of  the  mouth.  The  great  majority  of  these  muscles  arc  intimately  connected  with  each 
other. 

The  quadratus  labii  superioris  (Figs.  260  and  262)  is  situated  in  the  upper  lip  in  the 
nasal,  infraorbital,  malar,  buccal,  and  superior  labial  regions. 

It  has  in  general  a  triangular  shape  and  arises  by  three  heads:  the  angular  Itead  from  the 
bony  bridge  of  the  nose  in  connection  with  the  frontalis  and  the  orbicularis  oculi;  the  infraorbilal 
head,  arising  broadly  from  the  infraorbital  margin  and  covered  by  the  orbital  portion  of  the 
orbicularis  oculi;  and  the  zygomatic  head,  a  slender  fasciculus  from  the  malar  surface  of  the 
zygomatic  bone,  which  is  usually  adherent  to  the  lateral  radiations  of  the  orbicularis  oculi. 

The  angular  head  (levator  labii  superioris  alceque  nasi)  is  composed  of  two  portions,  an  inner 
,  one  passing  to  the  ala  of  the  nose  {levator  ala:  fiasi),  and  a  stronger  outer  one  which  unites  with 
the  two  other  heads  of  the  quadratus  and  passes  to  the  musculature  of  the  upper  lip  near^he  inner 
side  of  the  angle  of  the  mouth.  The  infraorbital  head  (levator  labii  superioris)  is  the  broadest, 
and  the  somewhat  inconstant  zygomatic  head  (zygomaticus  minor)  the  longest  head  of  the  muscle. 
At  the  insertion  of  the  quadratus  labii  superioris  into  the  upper  lip  its  muscular  fibers  interlace 
with  those  of  the  orbicularis  oris. 

The  zygomaticus  (zygomaticus  major)  (Fig.  260)  is  an  elongated,  rather  strong,  and  easily 
isolated  muscle  which  is  situated  in  the  malar,  buccal,  and  oral  regions.  It  has  an  independent 
origin  from  the  malar  surface  of  the  malar  bone,  close  beside  the  zygomatic  head  of  the  quadratus 
labii  superioris,  and  runs  to  the  angle  of  the  mouth,  where  it  fuses  with  the  orbicularis  oris  and 
the  neighboring  muscles. 

The  risorius  or  "smiling"  muscle  (Figs.  260  and  267)  is  a  thin,  approximately  triangular 
muscle  of  variable  development  which  is  situated  chiefly  in  the  parol ideo-masseteric  and  buccal 
regions.    It  arises  from  the  parotideo-massetcric  fascia  (sec  page  184),  sometimes  extending 
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upward  as  far  as  the  zygoma  and  covering  the  radiating  fibers  of  the  platysma  in  this  situation. 
The  lower  portion  of  the  muscle  is  connected  with  the  platysma  and  frequently  appears  to  be  a 
direct  continuation  of  some  of  the  individual  fasciculi  of  the  latter  muscle  (Fig.  267).  It  is 
inserted  into  the  labial  musculature  at  the  angle  of  the  mouth  immediately  below  the  zygo- 
maticus  major. 

The  triangularis  (triangularis  labii  injerioris  or  depressor  anguli  oris)  (Fig.  260)  forms  the 
superficial  layer  of  the  musculature  of  the  lower  lip.  It  is  a  flat  triangular  muscle,  situated  in 
the  buccal,  mental,  and  inferior  labial  regions,  and  arises  broadly  from  the  anterior  extremity 
of  the  lower  border  of  the  body  of  the  jaw.  Its  fibers  are  inserted  into  the  labial  musculature  of 
the  lower  lip  near  the  angle  of  the  mouth,  some  of  its  superficial  fasciculi  passing  to  the  opposite 
side  in  an  arched  manner  to  form  a  single  subcutaneous  muscle  which  is  known  as  the  transversus 
menii  (Fig.  260). 

The  quadratus  labii  superioris,  the  zygomaticus,  the  risorius,  and  the  triangularis  form  the 
superficial  layer  of  the  oral  muscles  and  conceal  the  greater  number  of  those  which  are  now 
to  be  described. 

The  caninus  (triangularis  labii  superioris  or  levator  anguli  oris)  (Figs.  260,  262,  and  264) 
arises  from  the  canine  fossa  of  the  maxilla  and  passes  into  the  musculature  of  the  lip  above  the 
zygomaticus.  It  is  a  flattened  elongated  muscle  and  is  almost  entirely  concealed  by  the  over- 
lying quadratus  labii  superioris  and  zygomaticus. 

The  quadratus  labii  inferioris  (depressor  labii  injerioris)  (Figs.  260,  262,  and  264)  is  a  flat 
quadrangular  muscle,  the  posterior  portion  of  which  is  covered  by  the  triangularis.  It  arises 
from  the  anterior  extremity  of  the  lower  border  of  the  jaw  and  passes  to  the  orbicularis  oris  in 
the  lower  lip. 

The  incisivi  (labii  superioris  et  injerioris)  (Fig.  263)  are  small  slender  muscles  which  arise 
from  the  alveolar  juga  of  the  superior  and  inferior  lateral  incisors  and  pass  directly  into  the 
musculature  of  the  orbicularis  oris. 

The  orbicularis  oris  (sphineter  oris)  (Figs.  262  and  263)  is  the  muscle  which  surrounds  the 
mouth  and  forms  the  proper  musculature  of  the  lips.  The  fasciculi  of  the  muscle  run  in  quite 
different  directions  and,  at  the  angles  of  the  mouth  and  in  both  the  upper  and  lower  lips,  arc 
intimately  connected  with  the  fibers  of  both  quadrati,  the  triangularis,  the  caninus,  the  risorius, 
the  zygomaticus,  and  the  buccinator,  some  of  the  fibers  of  these  muscles  passing  in  the  same 
direction  as  the  fasciculi  of  the  orbicularis  oris.  In  addition  to  the  fibers  which  encircle  the  mouth, 
the  orbicularis  oris  also  possesses  sagittal  and  vertical  fasciculi;  the  latter  form  a  small  slender 
muscle,  situated  alongside  of  the  median  line  of  the  upper  lip,  which  is  inserted  into  the  cartilagin- 
ous nasal  septum  and  is  known  as  the  depressor  septi  (fiasi)  (Fig.  263). 

The  mentalis  (levator  menti  or  lei'ator  labii  injerioris)  (Figs.  262  to  264)  is  a  short  muscle 
situated  in  the  mental  region,  which  arises  from  the  lower  jaw  near  the  alveolar  jugum  of  the 
median  incisor.  Some  of  the  arching  fibers  unite  with  those  of  the  muscle  of  the  opposite  side, 
but  the  greater  number  are  inserted  into  the  integument  of  the  chin.  The  origin  of  both 
mcntales  is  covered  by  the  quadratus  labii  inferioris. 

The  buccinator  (Figs.  262,  264,  and  266)  is  a  flat  muscle,  extending  between  the  upper 
and  the  lower  jaw,  and  situated  immediately  beneath  the  buccal  mucous  membrane.     Only  the 
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Fio.  264. — The  (leeixist  layer  of  the  facial  muscles  and  the  temporalis. 

The  raninus,  the  zygomatic  arch,  a  portion  of  the  zygomatic  l>onc  with  the  origin  of  the  masseler  and  the  temporal 
fasci<e  have  lx»en  removed. 

P^iG.  265. — The  two  pterygoidei  seen  from  the  inner  surface. 

The  anterior  portion  of  the  skull  has  been  divided  in  the  sagittal  plane,  and  the  temporal  Ijonc  in  an  oblique  plane, 
the  tongue  and  soft  palate  have  been  removed. 


anterior  border  of  the  muscle  is  superficial,  passing  into  the  orbicularis  oris  and  the  other 
muscles  of  the  mouth.     It  is  the  strongest  muscle  in  the  oral  region. 

It  arises  from  the  buccinator  ridge  of  the  mandible,  from  the  i)Osterior  extremity  of  the  alveo- 
lar process  of  the  maxilla,  and  from  the  pterygomandibular  raphe.  The  pterygomandibular 
raphe  (pterygomaxillar}^  ligament)  is  embedded  in  the  buccopharyngeal  fascia  (sec  page  184)  and 
extends  from  the  hamulus  of  the  internal  pterygoid  plate  to  the  posterior  border  of  the  alveolar 
Ix)rtion  of  the  mandible.  It  separates  the  buc  inator  from  the  constrictor  phar}'ngis  superior 
(see  "Splanchnolog}'").  At  the  angles  of  the  mouth  the  fibers  of  the  buccinator  muscles  are  directly 
continuous  with  those  of  the  orbicularis  oris,  while  the  posterior  surfaces  border  immediately  \i\yon 
the  oral  mucous  membrane.  The  anterior  j)ortion  of  each  muscle  is  covcrtxl  by  the  risorius,  the 
triangularis,  the  zygomaticus,  and  the  caninus,  while  the  posterior  portion  is  situated  beneath 
the  masseter  (see  page  183),  from  which  it  is  separated  by  a  mass  of  fat,  the  buccal  jat  mass 
(Bic hut's  fat  mass). 

The  buccinator  is  {xjrforatcxl  by  the  parotid  duct,  and  the  small  buccal  glands  rest 
directly  upon  the  muscle. 

THE  NASAL  MUSCLES. 

The  muscles  of  the  nose  are  much  less  important  than  those  of  the  mouth.  The  feebly 
developc^d  nasalis  (Figs.  262,  264,  and  266)  is  comi)osed  of  a  transverse  portion  and  an  alar  por- 
tion. The  transverse  portion  is  a  flat  and  \Qry  thin  muscle  which  arises  from  the  upj^er  jaw  and 
is  adherent  to  the  angular  head  of  the  quadratus  labii  superioris  upon  the  bridge  of  the  nose;  it 
is  united  with  its  fellow  of  the  opposite  side  by  means  of  a  thin  aponeurosis  termed  the  compressor 
nurium.  The  alar  portion  comes  from  the  alveolar  jugum  of  the  upper  canine  tooth  and  goes  to 
the  cartilage  of  the  ala  of  the  nose;  its  greater  portion  is  covered  by  the  (juadratus  labii  superi- 
oris, although  a  small  i)ortion  is  also  concealed  by  the  orbicularis  oris.  The  ala  of  the  nose 
also  receives  constantly  the  insertion  of  a  iX)rtion  of  the  angular  head  of  the  (juadratus  labii 
superioris. 

All  <>i  the  mus<les  of  the  face  j^roper  are  supplied  })y  the  facial  ner\'e.  Their  function  is  to  prfxlurc  the  movements 
of  expression,  closure  <»f  the  mouth,  movements  of  the  lips,  and  compression  of  the  contents  of  the  mouth  (as,  in  blowing, 
the  buccinator). 

THE  MUSCLES  OF  MASTICATION. 

The  muscles  of  mastication  are  composed  of  four  strong  sej)arate  muscles  which  are  divided 
into  two  gr()U})s:  the  first  group  is  formed  by  the  masseter  and  the  temporalis;  the  second  by  the 
two  pteryj^oidei. 

The  masseter  (Fig.  262)  is  a  thick,  strong,  and  approximately  (juadrilateral  muscle  which 
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is  situated  chiefly  in  the  parotideo-masseteric  and  partly  also  in  the  zygomatic  region.  Its  super- 
ficial portion  arises  by  a  broad  aponeurosis  from  the  lower  border  of  the  anterior  and  middle 
thirds  of  the  zygoma,  while  the  deep  portion  takes  a  short  muscular  origin  from  the  lower 
border  and  the  inner  surface  of  the  posterior  part  of  the  zygomatic  arch.  Its  chief  insertion  is 
into  the  angle  of  the  jaw  and  into  the  adjacent  portions  of  the  body  and  of  the  ramus,  the  deep 
portion  being  inserted  into  the  ramus  above  the  superficial  portion,  which  conceals  it. 

The  aponeurosis  covers  more  than  half  of  the  length  of  the  muscle  and  usually  penetrates 
its  interior  in  the  shape  of  individual  serrations. 

The  masseter  is  covered  behind  by  the  parotid  gland,  whose  duct  passes  transversely  across 
the  muscle,  and  in  front  by  the  parotideo-masseteric  fascia.  Its  anterior  portion  is  also  in 
relation  with  the  uppermost  portion  of  the  risorius,  which  is  still  more  superficial  than  the 
parotideo-masseteric  fascia,  with  the  zygomaticus,  and  partly  with  the  zygomatic  head  of  the 
quadratus  labii  superioris.  Only  the  lower  portion  of  the  muscle  is  situated  immediately 
beneath  the  fascia,  the  aponeurosis  being  usually  covered  by  a  layer  of  fatty  tissue.  It  covers 
the  insertion  of  the  temporalis  and  is  separated  from  the  buccinator  by  the  buccal  fat  m<iss  (see 
page  182). 

The  masseter  is  supplied  by  the  masseteric  branch  of  the  third  division  of  the  trigeminus.  It  closes  the  mouth  by 
bringing  the  lower  jaw  in  contact  with  the  upper. 

The  temporalis  (Fig.  264)  is  a  broad  strong  muscle,  rather  flat  in  its  upper  portion,  which 
covers  the  planum  temporale  and  the  temporal  fossa.  In  the  temporal  region  it  is  almost  sub- 
cutaneous, and  takes  a  muscular  origin  from  the  entire  surface  of  the  planum  temporale  below 
the  inferior  temporal  line,  partly  from  the  anterior  portion  of  the  temporal  fossa,  and  also 
from  the  overlying  deep  layer  of  the  temporal  fascia.  The  wide  fasciculi  of  the  muscle  con- 
verge toward  the  coronoid  process  of  the  mandible,  and  in  doing  so  become  markedly  tendi- 
nous upon  the  outer  surface.  They  embrace  the  entire  apex  of  the  process  and  upon  its  inner 
surface  extend  downward  as  far  as  the  base. 

The  muscle  is  supplied  by  the  deep  temporal  branches  from  the  motor  jwrtion  of  the  third  division  of  the  trigeminus. 
Its  function  is  to  close  the  mouth,  moving,  like  the  masseter,  the  lower  toward  the  upper  jaw. 

The  pterygoideus  extemus  (Figs.  265  and  266)  is  a  triangular,  fairly  strong  muscle 
which  is  situated  in  the  infratemporal  fossa  between  the  temporalis  and  the  pterygoideus  inter- 
nus.  It  arises  by  two  more  or  less  distinctly  separated  heads:  the  larger  and  inferior  from  the 
outer  surface  of  the  outer  plate  of  the  pterygoid  process,  from  the  pyramidal  process  of  the 
palate  bone,  and  from  the  tuberosity  of  the  maxilla;  the  smaller  and  superior  one  from  the 
infratemporal  crest  and  surface  of  the  greater  wing  of  the  sphenoid  bone.  The  two  heads 
unite,  the  muscle  becomes  markedly  narrower,  and  is  inserted  by  a  short  tendon  into  the 
pterygoid  fossa  of  the  head  of  the  mandible,  some  fibers  passing  also  to  the  articular  disc  of  the 
temporomaxillary  articulation. 

The  pterygoideus  intemus  (Figs.  265  and  266)  is  stronger  than  the  extemus,  which  con- 
ceals its  origin,  and  its  fasciculi  cross  those  of  the  latter  muscle.  It  takes  a  partly  tendinous 
origin  from  the  pterygoid  fossa  of  the  sphenoid  bone  and  passes  to  the  inner  surface  of  the  angle 
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Fig.  266. — The  deep  layers  of  the  facial  muscles,  the  buccinator,  and  the  pter>'goids,  seen  from  the  side. 

The  lower  portion  of  the  temporalis  together  with  the  coronoid  process  of  the  mandible  has  been  removed ;   the  whole 
of  the  masseter  is  also  removed  and  the  parotid  duct  has  beeh-  severed  near  its  entrance  into  the  buccinator. 

Fig.  267. — The  left  platysma,  seen  from  the  side. 


of  the  jaw,  where  it  is  inserted  exactly  opposite  to  the  masseter.    The  outer  surface  of  the  muscle 
is  usually  aponeurotic. 

[The  pterygoideus  intemus  is  an  elevator  of  the  mandible,  assisting  the  temporalis  and  masseter.  The  pter3rgoideus 
extemus  draws  the  condyle  of  the  mandible  and  the  articular  disc  forward  upon  the  articular  eminence ;  when  the  muscle 
of  one  side  acts  alone,  it  draws  forward  the  mandibular  condyle  to  which  it  is  attached,  the  other  one  pivoting 
in  the  mandibular  fossa,  and  the  result  being  an  apparently  lateral  movement  of  the  mandible. — Ed.] 

The  muscles  arc  supplied  by  the  external  and  internal  pterygoid  nerves  from  the  third  division  of  the  trigeminus. 

THE  FASCLE  OF  THE  HEAD. 

The  parotideO'tnassetetic  fascia  (Fig.  260)  is  the  layer  of  fascia  which  passes  over  the 
parotid  gland  arid  the  masseter  muscle.  At  the  zygoma  it  is  connected  with  the  temporal  fascia, 
at  the  anterior  margin  of  the  masseter  with  the  buccophar>'ngeal  fascia,  and  at  the  angle  of 
the  jaw  with  the  cervical  fascia. 

The  temporal  fascia  (Figs.  260  and  262)  is  the  strongest  fascia  in  the  head  and  in  its  lower 
portion  divides  into  two  layers,  the  superficial  and  the  deep,  which  are  separated  by  fatty  tissue. 
The  interspace  between  the  two  layers  becomes  larger  as  they  descend,  the  superficial  layer 
inserting  into  the  anterior,  the  deep  into  the  posterior  border  of  the  zygoma.  The  upper  cir- 
cumference of  the  temporal  fascia  is  connected  with  the  galea  aponeurotica. 

The  anterior  portion  of  the  buccopharyngeal  fascia  lies  upon  the  buccinator  and  is  connected 
with  the  parotideo-massetcric  fascia;  the  posterior  portion  is  stronger,  more  tendinous,  and 
covers  the  inner  surface  of  the  ptcr}'goideus  intemus.  In  this  posterior  portion  are  embedded  the 
pterygomandibular  raphe  {pterygomaxillary  ligament)  and  the  stylomandibular  [stylomaxillary) 
ligament  (see  page  118).  In  this  situation  the  fascia  forms  the  postero-lateral  wall  of  the  oral 
cavity  and  the  lateral  wall  of  the  pharynx. 

[The  cranial  musculature,  considered  from  the  developmental  standpoint,  includes  several  muscles  in  addition  to 
those  which  are  assigned  to  the  head  in  the  above  description,  since  it  is  properly  to  be  regarded  as  consisting  of  all  the 
muscles  supplied  by  the  cranial  nerves.  Among  these  nerves  there  exist  motor  fibers  of  two  ditTerent  qualities:  ( i)  lateral 
motor  roots  whose  nuclei  of  origin  may  be  regarded  as  (x:cui)ying  a  jKisition  intermediate  In-tween  the  sensory  nuclei  and 
(2)  the  median  motor  nxDts,  which  corres|)ond  in  all  their  essentials  to  the  anterior  roots  of  the  spinal  cord.  The  lateral 
motor  ro<ns,  which  occur  in  cr)nnection  with  the  fifth,  seventh,  ninth,  tenth,  and  eleventh  nerves,  are  <listri'»uie(l  to  the 
muscles  associated  with  the  embr}-onic  branchial  arches,  while  the  median  motor  nxits  are  re})resented  by  the  third, 
fourth,  sixth,  and  twelfth  nerves,  and  supply  the  muscles  associated  with  the  eyeball  and  tont^ue. 

In  accordance  with  this  ditfereme  of  innervation,  which  is  of  great  morphological  im{X)rtance.  the  cranial  muscula- 
ture mav  1h-  divick*!  into  two  group-:  ■  i)  The  myomr,ic  muscles.  su[)plied  by  median  motor  nxils.  and  '2  \hv  hriiuchi- 
omrrif  mus(  K--.  >i.;{'ii!ircl  by  lateral  motor  nxjts  The  muscles  In-longing  to  the  former  group  as  wcii  as  certain  of  those  • 
l>elontnni;  to  the  branc  hionuric  2[n)up.  sue  h  as  the  musrK  >>  of  the  tympanum,  palate.  f)harynx.  and  larynx,  uiil  l>e  dcs*  HIk^I 
and  titjured.  in  (<»nnt(ti<'n  wi:h  tlie  n-uion^  t<>  which  th<y  belong.  l)ut  for  the  sake  of  ci.>nij>letenes<  thiv  will 
be  includfd.  in  tin-  .  la--ifi' ali"n  that  fol'.o'.v^.  In  the  c  ;a>-itKalion  of  the  mu>cles  of  cat  h  grouj)  the  indi\idual  nerve- 
sui»:»K'  mav  form  the  basi>. 
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I.  Myomeric  Muscles. 

(a)  The  oculomotor  muscles:  levator  palpebm  superioris,  rectus  superior,  rectus  medialis,  rectus  inferior,  and  ohliquus 

inferior, 
(6)  The  trochlearis  muscles:  ohliquus  superior, 

(c)  The  abducens  muscles:  rectus  lateralis. 

(d)  The  hypoglossus  muscles:  genioglossus,  hyoglossus,  styloglossus,  and  lingualis. 

2.  Branchiomeric  Muscles. 

(a)  The  trigeminus  muscles:  masseter,  temporalis,  pterygoideus  extern  us ,  ptcrygoide  us  internus,mylohyoideus,  digas- 

tricus  (anterior  belly),  tensor  palati,  and  tensor  tympani, 
(6)  The  facialis  muscles:    stylohyoideus,  digastricus  (posterior  belly),  stapedius^  platysma,  epicranius,  and  the 

auricular,  palpebral,  oral,  and  nasal  muscles  as  classified  above. 
(c)  The  vago-accessorius  muscles:  stylo pharyngeus,  levator  veli  palatime^  muse,  uvulcp^  palatoglossus^  palatopharyn- 

geus,  constrictores  pharyngis,  the  laryngeal  muscles,  trapezius,  and  sternocleidomastoideus. — Ed.] 


THE  MUSCLES  OF  THE  UPPER  EXTREMITY. 

The  muscles  of  the  upper  extremity  are  composed  of  four  chief  groups: 

I.  The  muscles  of  the  shoulderi  i.  e,,  muscles  which  arise  from  the  shoulder-girdle, 
pass  through  the  region  of  the  shoulder,  and  are  inserted  into  the  skeleton  of  the  free  upper 
extremity  in  the  vicinity  of  the  shoulder-joint.  This  group  includes  the  deltoideuSy  the  supra- 
spifiatuSy  the  injraspinatus,  the  teres  minor,  the  subscapularis,  and  the  teres  major, 

II.  The  muscles  of  the  upper  arm,  /.  e,,  muscles  the  greater  portion  of  which  are  situated 
in  the  upper  arm.  This  group  is  subdivided  into:  (i)  The  muscles  of  the  flexor  surface;  (2) 
the  muscles  of  the  extensor  surface. 

Group  II,  I,  is  composed  of  the  biceps  brachii,  the  coracobrachialis,  and  the  brachialis; 
group  II,  2,  is  formed  by  the  triceps  brachii  (and  the  anconeus), 

III.  The  muscles  of  the  forearm,  i,  e,,  those  of  which  the  greater  portions  are  situated 
in  the  forearm.  According  to  their  arrangement  and  position  they  are  composed  of  three  sub- 
divisions: (i)  the  muscles  of  the  flexor  surface;  (2)  the  muscles  of  the  radial  side;  (3)  the 
muscles  of  the  extensor  surface. 

The  muscles  of  the  flexor  surface  are  arranged  in  two  layers.  The  superficial  layer  is 
formed  by  the  pronator  teres,  the  palmnris  longus,  the  flexor  carpi  radialiSy  the  flexor  digitorum 
sublimis,  and  the  flexor  carpi  ulnaris.  The  deep  layer  is  composed  of  the  flexor  digitorum  pro- 
junduSy  the  flexor  pollicis  longuSy  and  the  pronator  quadratus. 

The  radial  group  consists  of  the  brachioradialiSj  the  extensor  carpi  radialis  longus,  and 
the  extensor  carpi  radialis  brevis. 

In  the  muscles  of  the  extensor  group  the  supinator  holds  a  sj^ecial  position.  The  remain- 
ing muscles  are  composed  of  three  subdivisions:  (a)  A  superficial  layer,  formed  by  the  extensor 
digitorum  communis^  the  extensor  digiti  V  proprius,  and  the  extensor  carpi  ulnaris;  (b)  a  deep 
oblique  layer,  formed  by  the  abductor  pollicis  longus  and  the  extensor  pollicis  brevis;  (c)  a  deep 
straight  layer,  comjx)sed  of  the  extensor  pollicis  longus  and  the  extensor  indicis  proprius. 

IV.  The  muscles  of  the  hand,  i,  e.,  those  which  extend  between  parts  of  the  skeleton  of 
the  hand.    These  muscles  are  subdivided  into  three  groups:    (i)  The  muscles  of  the  thenar 
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Fig.  268. — The  muscles  of  the  posterior  surface  of  the  left  scapula  and  the  neighboring  p)ortion  of  the 

extensor  surface  of  the  upi)er  arm. 
The  deltoid  has  been  removed  with  the  exception  of  its  origin  and  insertion;  portions  of  the  dorsal  muscles  inserting 
into  the  vertebral  border  of  the  scapula  and  also  oj^he  latissimus  dorsi  and  pectoralis  major  have  l)ccn  retained. 

Fig.  269. — The  muscles  of  the  anterior  surface  of  the  left  scapula  and  the  neighboring  portion  of  the 

flexor  surface  of  the  upper  arm. 

Portions  of  the  thoracic,  cervical,  and  dorsal  muscles  which  insert  into  the  scapula  or  humerus  have  been  retained. 


eminence;  (2)  the  muscles  of  the  hypothenar  eminence;  and  (3)  the  lumbricalcs  (four) 
and  the  interossei  (seven).  The  palmaris  brevis  is  also  situated  in  the  hand.  The  muscles  of  the 
thenar  group  are  the  abductor  poUicis  brevis,  the  flexor  poUicis  brevis,  the  opponens  poUicis,  and 
the  adductor  poUicis;  those  of  the  hypothenar  group  are  the  abductor  digiti  V  bm^is,  the  flexor 
digit i  V  brevis,  and  the  opponens  digiti  V.  The  interossei  are  composed  of  the  interossei  dorsales 
(four)  and  the  interossei  volares  (three). 


THE  MUSCXES  OF  THE  SHOULDER. 

The  deltoideus  (Figs.  268  and  270)  is  a  thick,  triangular,  markedly  cur\'ed  muscle  which 
is  situated  in  the  deltoid  region.  It  arises,  opix)site  to  the  insertion  of  the  trapezius,  by  short 
tendons  from  the  acromial  third  of  the  cla\'iclc  and  from  the  border  of  the  acromion,  by  a  wide 
aponeurosis  from  the  entire  length  of  the  spine  of  the  scapula,  and  partly  from  the  infraspinatus 
fascia  (see  page  207).  Its  fibers,  which  are  grouper!  into  coarse  fasciculi  separated  by  deep  inter- 
spaces, converge  toward  intramuscular  septa,  so  that  the  muscle  rapidly  diminishes  in  size  as 
it  passes  toward  its  insertion,  which  is  into  the  deltoid  tuberosity  of  the  humerus.  The 
upper  surface  of  the  insertion  is  muscular;  the  lower  is  tendinous  and  is  separated  from 
the  greater  tubercle  of  the  humerus  by  a  large  bursa,  the  subdeltoid  bursa  (Fig.  268). 

The  anterior  border  of  the  deltoid  is  practically  in  contact  with  the  clavicular  portion  of 
the  pectoralis  major,  although  between  the  two  muscles  there  is  usually  a  quite  narrow  space, 
the  deltoideo-pectoral  triangle,  which  becomes  broader  as  it  approaches  the  clavicle  and  in  which 
runs  the  cephalic  vein.  The  posterior  border  of  the  muscle  is  in  relation  with  the  infrasj)inatus, 
the  fascia  of  which  partly  covers  its  under  surface,  and  the  entire  upper  border  is  in  contact  with 
the  trapezius.     Its  insertion  is  embraced  by  the  origin  of  the  brachialis. 

The  deltoid  is  supplied  by  the  axillar}'  (circumflex)  nerve.     It  elevates  the  arm  to  the  horizontal  i)lani'. 

The  supraspinatus  (Fig.  268)  is  a  triangular,  moderately  strong  muscle  which  fills  the 
supraspinatus  fossa  and  is  completely  concealed  by  the  insertion  of  the  trapezius.  It  arises 
from  the  entire  extent  of  the  supraspinatus  fossa  and  from  the  enveloping  supraspinatus  fascia. 
The  markedly  narrowed  tendon  of  insertion  i)asses  beneath  the  acromion  and  the  coracoacromial 
ligament,  immediately  above  the  articular  capsule  of  the  shoulder-joint  (to  which  it  is  adherent), 
and  is  attached  to  the  uppermost  facet  of  the  greater  tubercle  of  the  humerus. 

The  infraspinatus  (Fig.  268)  is  also  triangular,  but  it  is  stronger  and  broader  than  the 
supraspinatus.     The  outer  half  of  the  muscle  is  covered  by  the  deltoid,  while  the  inner  luilf  is 
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immediately  beneath  the  skin  in  the  scapular  region  (see  page  146).  The  muscle  arises  from  the 
entire  surface  of  the  infraspinatus  fossa  and  from  the  markedly  aponeurotic  enveloping  infraspin- 
atus fascia.  The  filxTS  are  practically  horizontal,  and  as  they  converge  toward  the  insertion 
frequently  form  a  kind  of  intermediate  tendon.  The  terminal  tendon  is  a  flat  strong  tendon, 
and,  like  that  of  the  supraspinatus,  is  adherent  to  the  articular  capsule  of  the  shoulder-joint;  it 
is  inserted  into  the  middle  facet  of  the  greater  tubercle  of  the  humerus. 

The  suprasj»inatus  and  the  infraspinatus  arc  supplied  by  the  suprascapular  ncrv'c.  They  rotate  the  arm  outward 
(backward). 

The  teres  minor  is  an  elongated  quadrangular  muscle,  situated  immediately  below  the 
infraspinatus,  to  which  it  is  more  or  less  adherent.  It  is  covered  by  the  infrasi)inatus  fascia, 
from  which  it  takes  a  partial  origin,  and  in  its  outer  third  it  is  also  covered  by  the  deltoideus. 
It  arises  from  the  lower  i)art  of  the  infraspinatus  fossa  and  from  the  middle  portion  of  the 
axillary  border  of  the  scapula.  The  tendon  of  the  muscle  is  but  slightly  narrowed  and  is  inserted 
into  the  lowermost  facet  of  the  greater  tubercle,  being,  like  the  tendons  of  the  preceding  muscles, 
also  adherent  to  the  articular  capsule  of  the  shoulder- joint. 

The  teres  minor  is  supplie<i  In*  the  axillary  (circumflex)  nerve  and  is  an  external  rotator  like  the  supraspinatus  and 
the  infraspinatus. 

The  teres  major  (Figs.  268  and  269)  is  stronger  and  longer  than  the  teres  minor.  Its 
origin  is  covered  by  the  latissimus,  being  situated  Ix'tween  this  muscle  and  the  teres  minor,  and 
it  lies  along  the  axillary  border  of  the  scapula  somewhat  nearer  to  the  dorsal  surface.  It  arises 
from  the  dorsal  surface  of  the  lower  third  of  the  axillar}"^  border  of  the  scapula,  extending  dowTi- 
ward  as  far  as  the  inferior  angle,  and,  crossing  the  long  head  of  the  triceps,  it  terminates  in  a 
broad  thick  tendon  which  is  situated  in  front  of  that  of  the  latissimus  and  is  inserted  with  it  into 
the  entire  length  of  the  lesser  tubercular  ridge  (see  page  146). 

Between  the  teres  major  and  minor  there  is  a  triangular  aj)erture  which  is  subdivided  by 
the  long  head  of  the  triceps  into  an  inner  triangular  and  an  outer  quadrangular  space.  The 
triangular  space  gives  passage  to  the  circumflex  scai)ular  arter\',  while  the  quadrangular  space 
transmits  the  axillary  ne^^'e  and  the  posterior  circumflex  artery  of  the  humerus. 

The  teres  major  is  sui)plied  by  the  subscai>ular  nerves.     It  is  an  internal  rotator  of  the  arm,  assisting  the  latissimus. 

The  subscapularis  (Fig.  269)  is  a  broad,  flat,  triangular  muscle  which  completely  fills  the 
subscapular  fossa.  The  muscle  with  its  fascia  is  in  contact  with  the  serratus  anterior  by  its 
entire  width,  with  the  origin  of  the  short  head  of  the  biceps  and  the  coracobrachialis  by  its  inser- 
tion, and  with  the  teres  major  and  the  origin  of  the  long  head  of  the  tricei)S  by  its  lower  border. 
The  upper  border  of  the  muscle  is  adjacent  to  the  origin  of  the  omohyoid. 

It  arises  from  the  subscapular  fossa  and  from  the  muscular  lines  thereon.  Its  fasciculi 
converge  to  a  number  of  intermuscular  sej)ta,  and  the  strong  broad  tendon  of  insertion  j)asses 
over  the  anterior  surface  of  the  articular  capsule  of  the  shoulder-joint,  to  which  it  is  firmly 
adherent,  and  is  attached  to  the  lesser  tubercle  of  the  humerus  and  to  the  neighboring  portion 
of  the  lesser  tubercular  ridge. 


1 88  ATLAS   AND   TEXT-BOOK   OF   HUMAN   ANATOMY. 

Fig.  270. — The  deltoid  and  muscles  of  the  upper  arm  seen  from  the  side. 
Fig.  271. — The  muscles  of  the  upper  arm  seen  from  the  side  and  from  behind. 

The  part  of  the  antibrachial  fascia  which  covers  the  anconeus  has  been  removed  and  the  outer  head  of  the  triceps 
has  been  severed  and  turned  aside  in  either  direction. 

Fig.  272. — The  muscles  of  the  flexor  surface  of  the  upper  arm,  superficial  layer. 

The  deltoid  has  been  removed. 

Fig.  273. — The  muscles  of  the  flexor  surface  of  the  upper  arm,  deep  layer. 

The  dchoid  and  biceps  have  been  removed. 


Immediately  below  the  coracoid  process,  and  on  the  under  surface  of  the  subscapularis 
near  its  insertion,  there  is  a  constant  bursa  which  is  a  diverticulum  of  the  synovial  membrane  of 
the  shoulder-joint  and  is  known  as  the  subscapular  bursa  (see  page  121). 

The  subscapularis  is  supplied  by  the  subscapular  nerves  from  the  brachial  plexus.  It  is  an  internal  rotator  of 
the  arm. 


THE  HUSCXES  OF  THE  UPPER  ARH. 

THE  MUSCLES  OF  THE  FLEXOR  SURFACE 

Upon  either  side  of  the  lower  portion  of  the  arm  there  is  a  distinct  intermuscular  septum 
(Figs.  270  to  273)  between  the  muscles  of  the  flexor  and  those  of  the  extensor  surface.  The 
internal  intermuscular  septum  is  the  stronger  of  the  two  and  ends  at  the  internal  cpicondyle, 
the  external  intermuscular  septum  is  weaker  and  extends  downward  as  far  as  the  external  epicon- 
dyle.  These  septa  give  origin  to  muscles  of  both  groups,  the  external  septum  furnishing  attach- 
ment also  for  the  radial  group. 

The  biceps  (Figs.  272  and  273)  is  a  long,  large,  spindle-shaped  muscle  which  is  situated 
immediately  beneath  the  brachial  fascia  in  the  anterior  brachial  and  cubital  regions,  and  arises 
by  two  distinct  heads,  the  long  head  and  the  short  head.  The  long  head  arises  from  the  supragle- 
noidal  tuberosity  of  the  scapula  by  means  of  a  long  cylindrical  tendon,  which  passes  through 
the  cavity  of  the  shoulder- joint  (see  page  121)  and  through  the  intcrtubcrcular  groove,  Ix^ing 
enveloped  in  the  latter  situation  by  the  intertiibcrcidar  mucous  sheath  (Fig.  273).  The  tendon 
of  the  short  head  is  short,  flat,  and  adherent  to  that  of  the  coracobrachialis;  it  comes  from  the 
coracoid  process  of  the  scapula. 

Each  head  of  the  biceps  forms  a  cylindrical  muscular  belly  (the  short  head  almost  immedi- 
ately after  its  origin)  and  the  two  bellies  may  remain  separated  for  quite  a  distance,  thou<^h  in 
imme<liate  contact  with  one  another,  but  always  unite  alx)ve  the  elbow-joint  (never  before  reach- 
ing the  middle  of  the  arm)  to  form  a  single  muscle.  The  widest  j)art  of  this  muscle  is  at  the 
middle  of  the  arm;  and  to  either  side  of  it  a  distinct  groove  may  Ix?  recognized,  the  internal 
and  external  bicipital  grooves.  As  it  ])asses  downward,  the  muscle  becomes  narrower,  and  in 
the  region  of  the  ell)ow-joint  it  i)asses  into  a  tendon  of  insertion  which  consists  of  two  portions, 
a  deep,  flat,  strong  tendon  and  a  thin  superficial  portion  known  as  the  lacertus  fibrosiis  (Fi^s. 
272,  273,  274,  and  291).     The  latter  is  composed  of  suj)erficial  radiating  fibers  from  the  tendon 


Fig.  272. 
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of  the  biceps,  which  pass  obliquely  across  the  antecubital  fossa  toward  the  ulnar   side   and 
fade  away  in  the  antibrachial  fascia  covering  the  superficial  flexors  of  the  forearm. 

The  actual  tendon  of  the  biceps  muscle  passes  deep  down  between  the  flexor  and  the  radial 
groups  of  muscles  and  inserts  into  the  tuberosity  of  the  radius  (Figs.  273  and  275).  Between 
the  tendon  of  insertion  and  the  radius  there  is  placed  a  bursa,  the  bicipitoradial  bursa   (Fig. 

273)- 

The  biceps  is  suf)plicd  by  the  musculocutaneous  nerve.  It  flexes  the  forcann,  supinates  the  forearm  (in  common 
with  the  supinator  brevis),  and  increases  the  tcnsic^n  of  the  antibrachial  fascia.  A  third  or  accessor)'  head  of  the  biceps 
is  present  in  rare  instances;  it  arises  from  the  humerus  in  common  with  the  brachialis. 

The  coracobrachialis  (Fig.  273)  is  a  long  and  rather  flat  muscle,  which  is  placed  alongside 
of  the  short  head  of  the  biceps  and  is  almost  entirely  concealed  by  this  structure.  Its  short 
tendon  of  origin,  arising  from  the  tip  of  the  coracoid  process,  is  adherent  to  the  short  head  of 
the  biceps  and  covers  the  insertion  of  the  subscapularis  and  the  tendons  of  the  latissimus  and 
teres  major  shortly  before  their  insertion.  It  is  inserted  into  the  anterior  and  internal 
surfaces  of  the  humerus  at  about  its  middle,  below  the  lesser  tubercular  ridge,  and  into  the 
internal  intermuscular  septum.  The  muscle  possesses  a  long  slit  which  gives  passage  to  the 
musculocutaneous  nerve. 

The  c<>raco])rachialis  Is  sui)plicd  by  the  musculocutaneous  nerve.     It  elevates  the  upper  arm,  assisting  the  deltoideus. 

The  brachialis  (Figs.  273  to  275)  is  a  strong,  broad,  rather  flat,  elongated  muscle,  almost 
entirely  concealed  by  the  biceps,  which  is  situated  in  the  lower  two-thirds  of  the  flexor  surface 
of  the  arm.  It  arises  from  the  antero-intemal  surface  of  the  humerus,  somewhat  above  the 
middle  of  the  bone  and,  embracing  the  insertion  of  the  deltoid,  takes  origin  also  from  the  antero- 
intemal  and  antero-external  surfaces  of  the  lower  portion  of  the  shaft  of  the  humerus,  and  from 
the  internal  and  external  intermuscular  sej)ta,  the  origin  from  the  internal  intermuscular  septum 
extending  downward  almost  to  the  internal  condyle.  The  anterior  surface  of  the  muscle  is 
distinctly  hollowed  to  accommodate  the  overlying  biceps,  and  in  the  lower  portion  of  the  arm 
it  appears  to  either  side  of  that  muscle.  On  the  outer  side  it  is  in  relation  with  the  outer  head  of 
the  triceps  and  with  the  brachioradialis;  on  the  inner  side,  it  is  es{x?cially  distinct  and  is  in  relation 
with  the  inner  head  of  the  triceps.  It  is  in.serted  into  the  tuberosity  of  the  ulna  by  means  of  a 
strong  tendon  which  is  especially  well  developed  ujx)n  the  anterior  surface  of  the  muscle.  Its 
insertion  is  concealed  by  the  tendon  of  the  biceps  and  also  by  the  superficial  flexors  of  the  forearm 
arising  from  the  internal  condyle. 

The  brachialis  is  supplied  by  the  musculocutaneous  nerve  and  usually  also  by  the  radial.  It  is  a  pure  flexor  of  the 
forearm. 

THE  MUSCLES  OF  THE  EXTENSOR  SURFACE. 

The  triceps  (Figs.  268  and  270  to  273)  is  a  large  elongated  muscle  which  possesses  three 
heads.  The  long  head  (anconeus  longus)  (Figs.  268  and  271  to  273)  is  a  somewhat  rounded 
muscle  which  arises  by  a  short  tendon  from  the  infraglenoidal  tuberosity  of  the  scapula.  It 
passes  between  the  teres  major  and  minor,  that  is  to  say,  in  front  of  the  teres  minor  and  behind  the 
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teres  major  (see  page  187),  and  becomes  aponeurotic  upon  its  inner  surface.     It  is  frequently 
connected  with  the  latissimus  dorsi  by  a  tendinous  slip. 

The  outer  head  {anconeus  lateralis)  (Figs.  270  and  271)  arises  from  the  postero-external 
surface  of  the  humerus,  commencing  immediately  below  the  greater  tubercle,  and  from  the  upper 
half  or  the  upper  two-thirds  of  the  external  intermuscular  septum.  The  origin  of  this  outer 
head  is  fibrous  above  but  fleshy  below;  its  fibers  run  downward  and  inward  to  the  common 
tendon  of  the  triceps. 

The  inner  head  (anconeus  medialis)  (Figs.  271  to  273)  arises  more  deeply  than  the  outer  one, 
and  its  fibers  are  shorter  and  extend  further  downward ;  as  a  rule,  however,  it  is  not  as  strong 
as  the  outer  head.  It  arises  from  the  entire  length  of  the  internal  intermuscular  septum,  opp)osite 
to  the  brachialis  and  partly  covered  by  the  biceps,  from  the  posterior  surface  of  the  humerus 
below  the  groove  for  the  radial  nerve,  and  from  the  external  intermuscular  septum  as  low  down 
as  the  external  epicondyle.  The  portion  of  it  which  comes  from  the  internal  intermuscular  septum 
and  which  is  not  concealed  by  the  biceps,  lies  immediately  beneath  the  brachial  fascia,  as  does 
also  that  portion  arising  from  the  external  intermuscular  septum,  which  is  not  covered  by  the  outer 
head.  A  large  part  of  the  inner  head  is  concealed  by  the  outer  one,  and  between  the  origins  of 
the  inner  and  outer  heads  the  radial  nerve  runs  in  its  groove. 

The  fibers  of  the  inner  and  outer  heads  unite  with  those  of  the  long  head  and  pass  into  the 
common  extensor  tendon,  which  commences  upon  the  posterior  surface  of  the  muscle  at  about 
the  middle  of  the  arm  and  is  inserted  chiefly  into  the  olecranon  process  of  the  ulna.  The  insertion 
not  only  completely  surrounds  the  olecranon,  but  also  radiates  to  the  ulna  and  the  antibrachial 
fascia. 

The  triceps  occupies  the  entire  extensor  surface  of  the  arm  between  the  intermuscular  septa, 
and  is  consequently  situated  in  the  postero-external  and  postcro-intemal  brachial  regions.  The 
relations  of  the  long  head  have  already  been  described  (see  page  187).  The  inner  head  is  in 
relation  with  the  brachialis  at  the  internal  intermuscular  septum,  and  at  the  internal  epicondyle 
its  fibers  are  continued  directly  into  the  anconeus;  the  outer  head,  at  the  external  intermuscular 
septum,  is  in  relation  successively  with  the  brachialis,  the  brachioradialis,  and  sometimes  also 
with  the  extensor  carpi  radialis  longus. 

The  triceps  is  supplied  by  the  radial  ncr\'c.     It  extends  the  forearm. 

From  a  functional  and  topographic  standpoint  the  triceps  is  associated  with  the  anconeus 
{anconeus  quartus)  (Figs.  271,  278,  and  280),  which  is  situated  in  the  upper  part  of  the  forearm, 
and  is  a  flat  triangular  muscle  lying  beneath  but  not  adherent  to  the  antibrachial  fascia.  The 
lower  angle  of  the  muscle  is  placed  between  the  flexor  caq3i  ulnaris  and  the  superficial  group  of 
extensors.  It  arises  by  a  short  tendon  from  the  external  epicondyle,  passes  over  the  articular 
capsule  of  the  elbow-joint,  to  which  it  is  adherent,  and  is  inserted  into  the  upper  portion  of  the 
posterior  surface  of  the  ulna  immediately  below  the  olecranon.  The  upper  fibers  of  the  muscle 
are  usually  directly  continuous  with  the  lower  portion  of  the  inner  head  of  the  triceps. 

The  anconeus  has  a  function  and  innervation  similar  to  that  of  the  triceps,  and  in  addition  it  increases  the  tension 
of  the  articular  capsule  of  the  elbow-joint.  There  is  frequently  a  small  muscular  fasciculus  passing  between  the  internal 
epicondyle  and  the  olecranon  over  the  ulnar  nerve;  it  is  known  as  the  epitrochleo-anconeus. 
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THE  HUSCLES  OF  THE  FOREARM. 

THE  MUSCLES  OF  THE  FLEXOR  SURFACE. 

THE  SUPERFICIAL  LAYER. 

The  superficial  layer  of  the  flexor  group  (Fig.  274)  consists  of  a  muscle  complex  which 
arises  by  a  common  tendon  from  the  internal  epicondyle.  All  of  the  muscles  of  this  group  with 
the  exception  of  the  pronator  teres  pass  beyond  the  wrist-joint  and  become  tendinous  at  a  varying 
distance  above  this  articulation,  and  they  occupy  the  ulnar  side  of  the  volar  surface  of 
the  forearm.  In  the  upper  portion  of  the  forearm  they  are  all  adherent  to  the  antibrachial 
fascia,  with  the  excej)tion  of  the  flexor  digitorum  sublimis,  and  conceal  the  insertion  of 
the  brachialis.  They  are  separated  from  the  radial  group  of  muscles  by  a  deep  groove 
through  which  the  tendon  of  the  biceps  passes  to  its  insertion  (see  page  188),  and  in  contrast 
to  the  muscles  of  the  deej)  layer  they  arise  chiefly  in  the  upper  arm  and,  with  the  exception  of  the 
pronator  teres,  consequently  pass  over  two  articulations. 

The  pronator  teres  (Figs.  274  and  275),  the  outermost  of  the  group,  is  an  elongated  quad- 
rangular muscle  which  arises  by  two  heads.  The  humeral  head  is  the  stronger  and  comes  from 
the  common  tendon  of  origin;  the  weaker  uln^r  head  is  more  deeply  placed,  coming  from  the 
coronoid  process  of  the  ulna,  and  is  frequently  adherent  to  the  tendon  of  the  brachialis.  The 
space  between  the  two  heads  gives  passage  to  the  median  nerve. 

The  belly  of  the  pronator  teres  covers  the  insertions  of  the  biceps  and  supinator  and  passes 
below  the  latter  muscle  to  the  middle  of  the  outer  surface  of  the  radius,  where  it  is  attached  to 
the  bone  by  a  short  tendon  (Fig.  280). 

This  muscle,  like  the  majority  of  the  group,  is  supplied  by  the  median  nerve.  As  indicated  by  its  name,  it  pronatcs 
the  forearm,  and  it  can  also  assist  the  brachialis  in  flexing  the  elbow-joint.  If  a  supracondyloid  process  be  present,  it 
usually  gives  a  partial  origin  to  the  muscle. 

The  flexor  carpi  radialis  (radial is  interniis)  (Fig.  274)  is  a  long  spindle-shaj)ed  muscle, 
the  distal  half  of  which  is  tendinous.  It  is  the  second  muscle  of  the  group  passing  from  the 
radial  to  the  ulnar  side,  and  arises  like  its  fellows  from  the  common  tendon  and  from  the 
antibrachial  fascia.  In  the  middle  of  the  forearm  it  forms  a  round  tendon  which  passes  through 
a  special  sheath  (see  page  205)  beneath  the  transverse  carpal  ligament  in  the  groove  of  the 
multangulum  majus  to  the  base  of  the  second,  and  sometimes  also  of  the  third  metacarpal  bone. 

The  muscle  is  supplied  by  the  median  nerve.  Together  with  the  flexor  carpi  ulnaris  it  produces  volar  flexion ;  when 
it  acts  with  the  radial  extensors  it  causes  radial  flexion  (radial  abduction). 

The  palmaris  longus  (Fig.  274)  is  the  smallest  and  the  most  superficial  muscle  of  the  entire 
layer,  and  is  weak,  frequently  absent,  and  tendinous  in  the  lower  two-thirds  of  its  course.  Its 
origin  is  adherent  to  those  of  its  neighbors  and  is  from  the  internal  epicondyle  and  the  antibrachial 
fascia.  The  long  tendon  becomes  markedly  flattened  in  the  lower  third  of  the  forearm  and  is 
situated  immediately  beneath  the  fascia ;  it  passes  over  the  transverse  carpal  ligament,  to  which 
it  is  partly  adherent,  and  radiates  into  the  palmar  aponeurosis  (see  page  198). 

This  muscle  acts  chiefly  as  a  tensor  of  the  palmar  and  of  the  antibrachial  fasciae;  it  can  also  assist  in 
flexing  the  forearm.     It  is  supplied  by  the  median  nerve. 
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Fig.  274. — The  superficial  layer  of  the  muscles  of  the  flexor  surface  of  the  forearm  together  with  the 

brachioradialis,  seen  from  in  front. 

Fig.  275. — The  superficial  layer  of  the  muscles  of  the  flexor  surface  of  the  forearm  after  removal  of  the 

palmaris  longus  and  the  flexor  carpi  radialis,  seen  from  in  front  and  slightly  from 

the  radial  side. 
The  brachioradialis  is  drawn  outward  to  show  the  supinator  and  the  insertion  of  the  tendon  of  the  biceps. 


The  flexor  digitorum  sublimis  (Figs.  274  to  276)  is  concealed  at  its  origin  by  the  palmaris 
longus  and  the  flexor  carpi  radialis,  and  the  greater  portion  of  its  ulnar  border  is  covered  by  the 
flexor  carpi  ulnaris.  The  main  origin  of  the  muscle,  the  humeral  heady  forms  the  deepest  portion 
of  the  common  tendon  arising  from  the  internal  epicondyle,  while  the  second  head,  the  radial 
heady  arises  by  a  flat  tendon  from  the  volar  surface  and  border  of  the  radius  below  the  insertion 
of  the  supinator.  The  two  heads  are  connected  by  a  tendinous  arch  beneath  which  passes  the 
median  nerve,  and  unite  to  form  a  broad  and  strong  muscular  belly  which  is  usually  composed 
of  two  distinct  portions,  a  superficial  and  a  deep.  The  deep  portion  receives  the  oblique  fibers 
from  the  radius  and  soon  gives  oflF  the  tendons  for  the  index  and  little  fingers,  while  the  tendons  for 
the  middle  and  ring  fingers  proceed  from  the  superficial  portion.  The  four  tendons,  which 
frequently  do  not  become  independent  until  near  the  wrist-joint,  run  through  a  synovial  sheath 
together  with  the  tendons  of  the  deep  flexor  and  pass  beneath  the  transverse  carpal  ligament 
to  the  middle  phalanges  of  the  second  to  the  fifth  fingers  (see  page  205). 

The  flexor  digitorum  sublimis  is  exclusively  supplied  by  the  median  nerve.  It  flexes  the  middle  phalanges  of  the 
four  fingers. 

The  flexor  carpi  ulnaris  (ulnaris  iniemus)  (Figs.  274  and  276)  is  the  innermost  and  the 
most  posterior  muscle  of  the  group.  Its  ix)sterior  border  is  in  relation  with  the  anconeus  and 
the  superficial  extensors,  being  separated  from  the  latter  by  the  dorsal  border  of  the  ulna.  In 
addition  to  a  humeral  head  the  muscle  also  ix)ssesses  an  ulnar  head  from  the  anterior  surface 
of  the  olecranon,  the  ulnar  nerve  passing  between  the  two  heads.  An  additional  origin  is 
furnished  by  the  antibrachial  fascia,  which  is  adherent  to  the  upper  two-thirds  of  the  ulnar 
border  of  the  muscle  and  by  means  of  which  the  muscle  arises  from  the  volar  border  of  the  ulna. 
The  muscle  is  distinctly  semipenniform  in  structure,  since  a  tendon  is  formed  in  its  inner  border 
at  the  middle  of  the  forearm,  into  which  muscular  fibers  radiate  almost  as  far  down  as  the 
^Tist-joint.  This  tendon  is  inserted  into  the  ])isiform  bone  and  the  insertion  is  thence  prolonged 
to  the  metacarpus  by  the  ligaments  of  the  pisiform  bone  (see  page  125). 

The  muscle  is  supplied  by  the  ulnar  nerve.  When  acting  with  the  flexor  carpi  radialis  it  effects  volar  flexion; 
together  \^•ith  the  extensor  carpi  ulnaris  it  i)roduces  ulnar  flexion. 

THE  DEEP  LAYER. 

The  deep  layer  of  the  muscles  of  the  flexor  surface  consists  of  the  two  deep  flexors  of  the 
digits  and  of  the  pronator  quadratus.     It  is  almost  entirely  concealed  by  the  superficial  layer. 

The  flexor  digitorum  profundus  (Figs.  275  and  277)  is  a  broad,  strong,  thick  muscle 
which  arises  from  the  volar  surface  of  the  ulnia  from  the  coronoid  process  to  the  junction  of  the 
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Fig.  277. — The  deep  layer  of  the  muscles  of  the  flexor  surface  of  the  forearm  after  removal  of  the 

superficial  layer,  seen  from  in  front. 

Fig.  278. — The  muscles  of  the  forearm  seen  from  the  radial  side. 


middle  and  lower  thirds  of  the  bone,  and  from  the  adjacent  portion  of  the  interosseous  membrane. 
Four  parallel  tendons  are  soon  given  off,  the  one  situated  nearest  to  the  radial  side  coming  from 
a  separate  muscular  belly  composed  of  the  fibers  proceeding  from  the  interosseous  membrane. 
These  tendons  run  in  the  same  synovial  sheath  as  do  those  of  the  flexor  sublimis  and  pass  beneath 
the  transverse  carpal  ligament  (tHe  anterior  annular  ligament)  to  terminate  upon  the  ungual 
phalanges  of  the  second  to  the  fifth  fingers  (see  page  205). 

The  ulnar  half  of  the  muscle  is  supplied  by  the  ulnar  nerve,  the  radial  half  by  the  median  ner\'e.  It  flexes  the 
terminal  phalanges  of  the  four  fingers. 

The  flexor  poUicis  longus  (Figs.  275  to  277)  is  a  spindle-shaped  muscle  placed  imme- 
diately alongside  of  the  flexor  digitorum  profundis;  it  is  penniform  above  and  scmipenniform 
below.  It  arises  from  the  volar  surface  of  the  radius  between  the  insertion  of  the  supinator 
and  the  upper  border  of  the  pronator  quadratus.  It  also  usually  receives  a  slender  fasciculus, 
frequently  aponeurotic,  from  the  coronoid  process  and  from  the  internal  condyle;  this  origin, 
however,  which  is  known  as  the  humeral  head,  does  not  come  directly  from  the  bone  but  from  the 
muscular  mass  of  the  superficial  flexors.  The  muscle  becomes  tendinous  almost  immediately 
below  its  origin,  the  upper  portion  receiving  the  muscular  fibers  from  either  side,  the  lower  portion 
from  the  radial  side  only,  and  the  tendon  runs  in  its  own  tendon-sheath  beneath  the  transverse 
carpal  ligament  and  passes  between  the  two  heads  of  the  flexor  pollicis  brevis  to  the  ungual 
phalanx  of  the  thumb. 

The  muscle  is  supi)lie<i  by  the  median  nerve.     It  flexes  the  terminal  phalanx  of  the  thumb. 

The  pronator  quadratus  (Figs.  277  and  284)  is  a  flat  quadrilateral  muscle  which  is  con- 
cealed by  all  the  tendons  of  the  flexor  muscles  and  lies  upon  the  volar  surfaces  of  both  bones  of 
the  forearm  toward  their  distal  extremities.  It  arises  from  the  volar  border  of  the  ulna  and 
is  inserted  into  the  volar  surface  and  border  of  the  radius,  both  its  origin  and  insertion  being 
usually  by  short  aponeuroses. 

The  muscle  Is  supplie<l  by  the  median  nerve  (volar  interosseous  nerve)  and  pronates  the  forearm. 

THE  RADIAL  GROUP  OF  THE  MUSCLES  OF  THE  FOREARM. 

The  three  muscles  of  the  radial  group  arc  placed  at  the  radial  side  of  the  forearm  and  of 
the  lower  portion  of  the  arm  in  the  so-called  radial  region,  between  the  flexors  and  the  extensors. 
The  brachioradialis  belongs  more  to  the  flexor  surface,  but  the  other  two  muscles  arc  ui)on  the 
extensor  side  of  the  forearm,  and  while  the  superficial  layers  of  both  flexor  and  extensor  muscles  are 
adherent  to  the  fascia  of  the  forearm,  the  extensor  carpi  radialis  brevis  is  the  only  muscle  of  the 
radial  group  in  which  a  similar  relation  obtains. 

The  brachioradialis  (supinator  longus)  (Figs.  270,  271,  and  274  to  279)  is  a  very  long  ilai 
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muscle  which  is  in  immediate  relation  in  the  forearm  with  the  superficial  layer  of  the  flexor 
surface  (sec  page  191). 

It  arises  from  the  external  intermuscular  septum  of  the  upper  arm,  where  it  is  in  immediate 
relation  with  the  outer  portion  of  the  brachialis  on  the  one  side  and  with  the  outer  head  (or  inner 
head,  see  page  190)  of  the  triceps  on  the  other  (Figs.  270  and  271).  The  origin  ends  some 
distance  above  the  external  epicondyle.  In  the  forearm  the  brachioradialis  becomes  somewhat 
narrower,  covers  the  supinator  and  the  insertion  of  the  pronator  teres  (Figs.  274  and  275),  and, 
in  the  middle  of  the  forearm,  terminates  in  a  flat  tendon  which  runs  over  the  insertion  of  the 
pronator  quadratus  to  be  attached  to  the  upper  end  of  the  styloid  process  of  the  radius. 
The  radial  nerve  passes  between  the  outer  portion  of  the  brachialis  and  the  brachioradialis. 

The  muscle  is  supplied  by  the  radial  nerve.  It  is  practically  a  flexor  of  the  forearm,  and  the  name,  supinator 
longus,  formerly  applied  to  it,  docs  not  correctly  state  its  function. 

The  extensor  carpi  radialis  longus  (radialis  externus  longus)  (Figs.  270,  271,  and  278) 
is  a  long  flat  muscle  resembling  the  brachioradialis.  It  arises  as  a  direct  continuation  of  the 
origin  of  the  latter  muscle,  from  the  lower  end  of  the  external  intermuscular  septum  of  the  upper 
arm  and  from  the  external  epicondyle  opposite  to  the  lowermost  portion  of  the  inner  head  of  the 
triceps  (Figs.  270  and  271)  (see  page  190),  and  terminates  above  the  middle  of  the  forearm  in 
a  somewhat  flattened  tendon.  It  Ues  immediately  adjacent  to  the  brachioradialis  (upon  its 
ulnar  side  and  somewhat  posteriorly),  covers  the  volar  and  lateral  surfaces  of  the  radius,  passes 
beneath  the  dorsal  carpal  ligament,  and  inserts  into  the  dorsal  surface  of  the  base  of  the  second 
metacaq)al  bone  (see  also  page  203). 

The  extensor  carpi  radialis  brevis  (radialis  externus  brevis)  (Figs.  270,  271,  and  278) 
lies  immediately  beside  the  longus.  It  arises  just  below  the  latter  muscle  from  the  external 
epicondyle,  the  antibrachial  fascia,  and  the  articular  capsule  of  the  elbow-joint;  it  covers  the 
lateral  surface  of  the  radius  and  Ixrcomes  tendinous  somewhat  below  the  middle  of  the  forearm. 
The  flattened  tendon  is  longer  than  that  of  the  longus,  with  which  it  passes  beneath  the  dorsal 
carpal  ligament,  and  is  inserted  into  the  base  of  the  third  metacarpal  lx)ne. 

Both  extensores  carjn  radiales  are  supi)lied  by  the  radial  nerve.  Together  with  the  extensor 
carpi  ulnaris  they  produce  dorsal  flexion;  and  with  the  flexor  car])i  radialis  they  eff'ect  radial 
flexion  (radial  abduction).  Their  tendons  arc  crossed  in  the  forearm  by  the  extensor  pollicis 
brevis  and  the  abductor  pollicis  longus,  and  their  insertions  are  crossed  by  the  tendon  of  the 
extensor  pollicis  longus. 

THE  MUSCLES  OF  THE  EXTENSOR  SURFACE. 

With  the  exception  of  the  suj^nators,  the  extensors  are  situated  to  the  ulnar  side  of  the 
radial  grouj). 

The  supinator  (supinator  brn'is)  (Figs.  275  to  277  and  280)  is  a  flat  muscle  which  curves 
about  the  upi>er  extremity  of  the  radius  and  is  in  relation  with  many  of  the  muscles  of  the  fore- 
arm. Its  origin  is  concealed  by  the  anconeus,  its  middle  portion  by  the  superficial  extensors, 
and  its  anterior  (volar)  portion  by  the  radial  group  and  the  pronator  teres.     The  insertion  of  the 
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Fig.  279. — The  superficial  layer  of  muscles  of  the  extensor  surface  of  the  forearm. 

Fig.  280. — The  deep  layer  of  muscles  of  the  extensor  surface  of  the  forearm. 
The  sup)crficial  layer  of  the  extensors  has  been  removed,  the  cavities  of  the  dorsal  caqjal  ligament  have  been  opened 
and  the  tendons  of  the  superficial  muscles  removed. 


muscle  is  in  immediate  relation  with  the  insertion  of  the  tendon  of  the  biceps  and  with  the  bicipito- 
radial  bursa. 

It  arises  from  the  external  epicondylc  of  the  humenis,  from  the  radial  lateral  and  annular 
ligaments  of  the  elbow-joint,  and  from  the  supinator  ridge  of  the  ulna.  It  is  tendinous  at  its 
origin  and  usually  exhibits  a  superficial  aponeurosis  in  the  middle  of  its  course.  Some  of  the 
fibers  run  almost  horizontally  and  some  of  them  obliquely  forward  and  downward,  passing  to 
the  upper,  outer,  and  lower  portion  of  the  tuberosity  of  the  radius  and  to  the  volar  surface  and 
border,  the  outer  surface,  the  dorsal  surface  and  border  of  the  same  bone.  The  fibers  passing 
to  the  volar  border  terminate  immediately  above  the  insertion  of  the  pronator  (radii)  teres. 

The  muscle  usually  consists  of  a  superficial  and  of  a  deep  portion  which  are  not  sharply 
differentiated,  and  between  the  two  portions  the  deep  (posterior  interosseous)  branch  of  the  radial 
nerve  i)asses. 

The  supinator  is  supplied  by  the  radial  nerve.     .\s  its  name  indicates,  it  supinates  the  foreann. 

THE  SUPERFICIAL  LAYER  OF  THE  EXTENSORS. 

This  layer  consists  of  three  muscles,  adherent  to  each  other  at  their  origins,  which  are  partly 
in  common  with  the  extensor  carpi  radialis  brevis  from  the  external  epicondylc  of  the  humerus 
and  the  antibrachial  fascia,  and  they  terminate  in  tendons  which  are  distinctly  directed  toward 
the  ulnar  side  and  pass  beneath  the  dorsal  carpal  ligament  to  the  back  of  the  hand.  They  arc 
situated  in  the  dorsal  region  of  the  forearm,  chiefly  upon  the  dorsal  surface  of  the  ulna  (and  upon 
the  supinator  above),  and  are  in  relation  externally  with  the  extensor  csLTpi  radialis  brevis,  inter- 
nally with  the  anconeus  and  below  with  the  flexor  carpi  ulnaris. 

The  extensor  digitorum  communis  (Figs.  278,  279,  and  289)  is  a  broad,  flat,  strong 
muscle  which  arises  from  the  external  epicondylc  of  the  humerus  and  the  antibrachial 
fascia ;  it  is  intimately  adherent  to  the  extensor  digiti  V  and  partly  to  the  extensor  carpi  radialis 
brevis.  Somewhat  below  the  middle  of  the  forearm  it  divides  into  three  (or  four)  bellies 
(Fig.  279)  which  terminate  in  round  tendons;  the  ulnar  one  gives  off  tendons  for  both  the  ring 
and  little  fingers  when  only  three  bellies  are  present.  The  tendons  pass  beneath  the  dorsal 
carpal  ligament  to  the  back  of  the  hand  (Fig.  289),  where  those  for  the  ulnar  fingers  are 
connected  by  slender  transverse  or  oblique  tendinous  fasciculi,  the  jun^iurce  tendinum.  In  the 
fingers,  these  tendons  form  the  main  portion  of  the  dorsal  aponeurosis. 

The  extensor  digiti  V  proprius  (Figs.  279  and  289)  is  a  thin  slender  muscle  which  is  so 
closely  connected  with  the  extensor  digitorum  communis  that  it  seems  to  be  a  j)art  of  it.  Its 
slender  tendon  passes  through  a  separate  compartment  in  the  dorsal  carpal  ligament  to  the 
dorsal  aj)oneurosis  of  the  little  finger  (Fig.  281)  and  is  sometimes  double,  taking  the  place  of  the 
tendon  of  the  extensor  communis  to  the  little  finger,  which  may  be  poorly  developed  or  even 
absent  (Fig.  289). 
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Both  muscles  arc  supplied  from  the  radial  nerve.  They  extend  the  four  ulnar  fingers,  esp>ecially  their  proxima) 
phalanges 

The  extensor  carpi  ulnaris  (ulnaris  extemus)  (Figs.  279  and  289)  arises  together  with  the 
two  other  muscles  of  this  group  from  the  external  epicondyle  of  the  humerus,  and  also  from  the 
articular  capsule  of  the  elbow-joint  and  quite  extensively  from  the  antibrachial  fascia,  with  which 
the  muscle  is  adherent  for  almost  half  of  its  entire  length.  It  is  in  relation  above  with  the  anco- 
neus and  lower  down  is  separated  from  the  flexor  carpi  ulnaris  by  the  dorsal  border  of  the  ulna. 
It  passes  over  the  dorsal  surface  of  the  ulna,  becomes  tendinous  in  the  lower  third  of  the  forearm, 
runs  beneath  the  dorsal  carpal  ligament,  and  inserts  into  the  base  of  the  fifth  metacarpal  bone. 

The  extensor  carpi  ulnaris  is  supplied  from  the  radial  nen'e.  When  acting  with  the  extensores  caq)i  radiales,  it 
produces  dorsal  flexion,  and  together  with  the  flexor  caq)i  ulnaris  it  effects  ulnar  flexion  (ulnar  abduction). 

THE  DEEP  OBLIQUE  GROUP  OF  EXTENSORS. 

This  layer  is  difl'crentiated  from  the  deep  straight  group  by  the  fact  that  only  the  origins 
of  the  muscles  comprising  it  are  concealed  by  the  superficial  extensors.  The  muscles  become 
superficial  below  and  cross  the  tendons  of  both  extensores  carpi  radiales  in  the  lower  third  of  the 
forearm.     Like  the  muscles  of  the  deep  flexor  group,  they  pass  over  only  the  wrist -joint. 

The  abductor  poUicis  longus  (extensor  ossis  metacarpi  poll  ids)  (Figs.  279,  280,  and  289), 
the  outermost  of  the  group,  is  a  flat  strong  muscle,  the  origin  of  which  is  completely  concealed  by 
the  superficial  group  of  extensors.  It  has  a  long  pointed  origin  from  the  dorsal  surface  of  the 
ulna  and  also  arises  from  the  interosseous  membrane  and  from  the  dorsal  surface  of  the  radius 
lx:low  the  insertion  of  the  supinator.  In  the  lower  third  of  the  forearm  it  crosses,  together  with 
the  extensor  poUicis  brevis,  the  tendons  of  the  extensores  carpi  radiales  at  an  acute  angle  and 
terminates  in  a  tendon  (or  two  tendons)  which  passes  beneath  the  dorsal  caq)al  ligament  to  be 
inserted  chiefly  into  the  base  of  ihe  metacari)al  bone  of  the  thumb.  Tendinous  fibers  usually 
radiate  also  to  the  greater  multangular  bone  and  to  the  abductor  pollicis  brevis  (see  page  199). 

The  muscle  is  sup]>lit>d  from  the  radial  nerve.     It  alnlucts  ihc  thumb  and  also  assists  in  the  extension  of  this  digit. 

The  extensor  pollicis  brevis  (Figs.  279,  280,  and  289)  is  situated  more  to  the  ulnar  side 
and  is  by  far  the  weakest  muscle  of  the  group.  It  is  a  slender  muscle,  situated  immediately 
alongside  of  the  abductor,  and  arises  from  the  interosseous  membrane  and  from  the  dorsal  surface 
of  the  radius.  It  crosses  the  tendons  of  the  extensores  carpi  radiales  and  its  slender  tendon 
passes  through  the  same  compartment  as  the  abductor  (Fig.  289)  and  is  inserted  into  the  dorsal 
aj)oneurosis  of  the  first  phalanx  of  the  thumb. 

It  is  sui)])lied  from  the  radial  ner\-e.     It  extends  and  alxiucts  the  first  phalanx  of  the  thumb. 

THE  DEEP  STRAIGHT  GROUP  OF  EXTENSORS. 

The  muscles  of  this  group  lie  immediately  to  the  ulnar  side  of  the  preceding,  but  they  are 
deeply  placed  in  the  forearm  and  are  completely  concealed  by  the  superficial  extensors. 

The  extensor  pollicis  longus  (Figs.  279,  280,  and  289)  is  stronger  than  the  brevis.  It 
arises  from  the  dorsal  surface  of  the  ulna  and  from  the  interosseous  membrane  and  forms  a 
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Fig.  281. — Tendons  and  muscles  (inlerossei  dorsales)  of  the  dorsum  of  the  hand. 

The  dorsal  carpal  ligament  is  retained,  the  rest  of  the  dorsal  fascia  being  removed. 

Fig.  282. — The  palmar  aponeurosis  and  the  palmaris  brevis. 
The  thenar  and  hypothenar  muscles  are  sho\^'n  covered  by  the  fascia. 


long,  slender,  muscular  belly  which  passes  downward  to  the  wrist-joint  beside  the  extensor 
digitorum  communis.  Just  before  reaching  the  wrist  it  terminates  in  a  tendon  which  passes 
through  a  special  compartment  in  the  dorsal  carpal  ligament  (Fig.  289),  crosses*  the  tendons 
of  the  extensorcs  carpi  radialcs  immediately  before  their  insertion,  and  is  attached  to  the  ungual 
phalanx  of  the  thumb,  being  partly  adherent  to  the  tendon  of  the  extensor  pollicis  brevis. 

This  muscle  is  also  supplied  from  the  radial  ner\'e.  It  extends  the  ungual  phalanx  of  the  thumb  and  assists  the  action 
of  the  abductor. 

The  extensor  indicis  proprius  (the  indicator)  (Figs.  279,  280,  and  289)  is  a  long  slender 
muscle  situated  to  the  ulnar  side  of  the  extensor  pollicis  longus.  It  arises  chiefly  from  the  dorsal 
surface  of  the  ulna,  receiving  additional  fibers  from  the  interosseous  membrane,  is  completely 
concealed  by  the  extensor  digitorum  communis,  and  passes  through  the  dorsal  carpal  liga- 
ment in  the  same  compartment  with  the  latter  muscle  (Fig.  289).  Just  above  the  wrist-joint 
it  terminates  in  a  tendon  which  runs  on  the  dorsum  of  the  hand  alongside  of  the  tendon  of  the 
communis  for  the  index-finger  and  forms  with  this  tendon  the  dorsal  aponeurosis  of  that  finger. 

It  is  supplied  from  the  radial  nerve.     It  aids  in  the  extension  of  the  index-fmger. 

THE  HUSCLES  OF  THE  HAND. 

The  thenar  and  hypothenar  eminences  occupy  respectively  the  radial  and  ulnar  bor- 
ders of  the  hand,  but  the  flexor  tendons  and  lumbricales,  running  in  the  middle  of  the  palm,  are 
covered  by  a  strong  aponeurosis  which  is  usually  a  direct  radiation  of  the  tendon  of  the  palmaris 
longus  (see  page  193)  and  is  known  as  the  palmar  aponeurosis  (Fig.  284)  (the  palmar  fascia). 
This  aponeurosis  is  always  connected  with  the  transverse  carpal  ligament  and  gradually  fades 
away  upon  either  side  into  the  fascia  of  the  thenar  and  hypothenar  eminences.  It  is  narrow  at 
the  transverse  carj^al  ligament  and  becomes  broader  as  it  passes  downward  toward  the  fingc?rs, 
and  its  longitudinal  fasciculi,  which  gradually  disappear  in  the  integument  over  the  bases  of  the 
proximal  phalanges  of  the  second  to  the  fifth  fingers,  are  united  in  the  distal  portion  of  the  palm 
by  transverse  fasciculi,  which  close  in  the  interspaces  lying  between  the  longitudinal  fasciculi 
passing  to  the  individual  fingers.  These  spaces  give  passage  to  the  vessels  and  nerves  for  the 
margins  of  the  fingers,  and  beneath  them  are  situated  the  lumbricales. 

The  ulnar  margin  of  the  denser  central  portion  of  the  palmar  aponeurosis  and  the  transverse 
carpal  ligament  give  origin  to  a  muscle  w^hich  passes  over  the  muscles  of  the  hypothenar  emi- 
nence and  the  ulnar  vessels  to  the  integument  at  the  ulnar  border  of  the  hand.  This  muscle  is 
situated  entirely  within  the  superficial  fascia  of  the  palm,  varies  in  its  develoj)ment  in  different 
individuals,  and  is  termed  the  palmaris  breins  (Fig.  282). 

♦This  crossing  occurs  within  the  dorsal  caqjal  ligament,  so  that  the  tendon-sheaths  also  cross  each  other  (see  the 
description  of  the  tendon-sheaths  of  the  hand,  page  203). 
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It  is  supplied  by  the  superficial  volar  branch  of  the  ulnar  nerve  and  is  a  tensor  of  the  sV'n  of  the  ulnar  border 
of  the  hand. 

THE  MUSCLES  OF  THE  THENAR  EMINENCE. 

The  abductor  poUicis  brevis  (Figs.  285  and  290)  is  the  most  superficial  of  the  muscles  of 
the  thenar  eminence.  It  arises  by  a  broad  short  tendon  from  the  tuberosity  of  the  navicular  bone 
and  from  the  transverse  carpal  ligament,  becomes  markedly  narrower  toward  its  insertion,  and 
is  attached  by  means  of  a  short  tendon,  containing  the  radial  sesamoid  bone,  to  the  base  of  the  first 
phalanx  of  the  thumb.  It  is  usually  adherent  to  the  adjacent  tendon  of  the  abductor  pollicis 
longus  (see  page  197). 

It  is  supplied  by  the  median  nerve  and  abducts  the  thumb. 

The  opponens  pollicis  (Figs.  283,  284,  and  290)  is  a  rather  short,  moderately  strong  muscle, 
the  greater  portion  of  which  is  concealed  by  the  abductor  brevis.  It  arises  from  the  tuberosity 
of  the  greater  multangular  bone  (the  trapezium)  and  from  the  transverse  carpal  ligament  and 
inserts  by  oblique,  partly  tendinous  fibers  into  the  entire  length  of  the  radial  border  of  the  meta- 
carpal bone  of  the  thumb. 

It  is  supplied  by  the  median  ncr\'e  and  opposes  the  thumb. 

The  flexor  pollicis  brevis  (Figs.  283  and  284)  is  situated  on  the  ulnar  side  of  the  abductor 
and  is  only  partly  concealed  by  the  latter  muscle.  It  consists  of  a  superficial  or  radial  and  a  deep 
or  ulnar  head.  The  superficial  head  arises  from  the  transverse  caqjal  ligament  beside  and  distal 
to  the  origins  of  the  abductor  and  the  opponens,  it  conceals  the  ulnar  border  of  the  latter  muscle, 
becomes  adherent  to  the  ulnar  or  deep  head,  and  is  attached  to  the  basal  phalanx  of  the  thumb 
by  means  of  the  radial  sesamoid  Ix^ne.  The  deep  head  arises  from  the  lx)ttom  of  the  carpal  canal, 
chiefly  from  the  palmar  surfaces  of  the  lesser  multangular  (trapezoid)  and  caj)itatc  (os  magnum) 
bones,  is  adherent  to  the  oblique  fibers  of  the  abductor  j)ollicis,  and  passes  to  the  ulnar  sesamoid 
bone  and  to  the  ulnar  side  of  the  basal  phalanx  of  the  thumb.  The  deeper  portions  of  the  two 
heads  are  adherent,  but  the  sufXTficial  portions  form  a  groove  for  the  tendon  of  the  flexor  j)ollicis 
longus. 

Both  heads  together  flex  the  first  jihalanx  of  the  thumb;  the  radial  head  assists  <)j)ix)sition,  the  ulnar  aids  adduction. 
The  radial  head  is  supplied  by  the  median  ner\r,  the  ulnar  by  the  deep  volar  branch  of  the  ulnar  nerve. 

[The  description  of  the  muscle  given  above  follows  the  plan  which  is  usual  in  anatomi<*al  text -books.  Comparative 
anatomy  shows  very  clearly,  however,  that  the  two  heads  are  really  of  ver>'  different  significance,  the  radial  head  being  the 
true  flexor  brevis  pollicis,  while  the  ulnar  head  is  a  fKirtion  of  the  adductor.  This  is  indicated  in  the  human 
hand  by  the  different  nerve-supply  of  the  two  heads. — Kd.] 

The  adductor  pollicis  (Figs.  283,  284,  and  290)  is  situated  in  the  depths  of  the  palm.  It  is 
covered  by  the  palmar  aponeurosis,  by  the  tendons  of  the  flexores  digitorum,  and  by  the  lum- 
bricales,  and  rests  upon  the  inlerosseus  volaris  I  (and  dorsalis  I).  Some  of  its  fibers,  which  have 
an  oblique  direction  and  are  intimately  connected  with  the  deep  head  of  the  flexor  brevis,  arise  at 
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Fig.  283. — The  palmar  muscles  after  removal  of  the  palmar  aponeurosis. 

The  tendon-sheath  of  the  middle  finger  has  been  split  lengthwise. 

Fig.  284. — The  deep  layer  of  the  palmar  muscles. 

The  transverse  carpal  ligament  and  the  abductores  digiti  V  and  pollids  brcvis  have  been  removed.  The  tendons 
of  the  long  flexors  have  been  removed  from  the  carpal  canal  and,  after  splitting  the  tendon-sheaths  of  the  fingers, 
have  been  partly  removed  and  partly  drawn  aside. 


the  bottom  of  the  carpal  canal  from  the  palmar  surfaces  of  the  lesser  multangular  (trapezoid) 
and  capitate  (os  magnum)  bones,  but  the  greater  number  arise  from  the  palmar  surface  of  the 
shaft  of  the  third  metacarpal  bone,  and  pass  almost  horizontally  toward  the  narrow  tendon  of 
insertion  which  is  attached  to  the  basal  phalanx  of  the  thumb  by  means  of  the  ulnar  sesamoid 
bone. 

The  muscle  is  supplied  by  the  ulnar  nerve.     It  adducts  the  thumb,  i.  e.,  approximates  the  thumb  and  index-finger. 

THE  MUSCLES  OF  THE  HYPOTHENAR  EMINENCE. 

The  abductor  digiti  quinti  (Figs.  285  and  290)  is  the  strongest  and  innermost  muscle  of  the 
group.  It  arises  from  the  pisiform  bone,  sometimes  also  from  the  transverse  carpal  ligament, 
and  is  inserted  into  the  ulnar  border  of  the  dorsal  aponeurosis  of  the  little  finger. 

It  is  supplied  by  the  ulnar  nerve,  and  abducts  the  little  finger,  i.  e.,  separates  the  little  from  the  ring  finger. 

The  flexor  digiti  quinti  brevis  (Figs.  285  and  286)  arises  from  the  transverse  carpal  liga- 
ment and  from  the  hamulus  of  the  hamate  (unciform)  bone.  It  is  a  small  slender  muscle  situated 
to  the  radial  side  of  the  abductor  and  may  be  entirely  absent,  or  fused  with  the  opponens.  Its 
short  tendon  of  insertion  is  attached  beside  that  of  the  abductor  into  the  basal  phalanx  of  the  little 
finger. 

It  is  supplied  by  the  ulnar  nerve.     It  flexes  the  first  phalanx  of  the  little  finger. 

The  opponens  digiti  quinti  (Figs.  283,  284,  and  290)  arises  together  with  the  preceding 
muscle  and  runs  to  the  ulnar  border  of  the  metacarpal  bone  of  the  little  finger. 

It  also  is  supplied  by  the  ulnar  nerve  and  opposes  the  little  finger. 

THE  INTEROSSEI  AND  THE  LUMBRICALES. 

The  interossei  completely  fill  the  interspaces  between  the  metacarpal  bones.  Those  mus- 
cles situated  nearer  to  the  dorsal  surface  are  known  as  the  interossei  dorsales,  those  nearer  the 
palmar  surface  as  the  interossei  volares. 

The  four  interossei  dorsales  (Figs.  281,  285,  and  289)  are  located  in  the  dorsal  portions 
of  the  four  interosseous  spaces,  the  largest  being  the  interosseus  dorsalis  primus,  which  is  situated 
between  the  metacarpal  bones  of  the  thumb  and  index-finger.  They  arise  by  two  heads  from 
the  opposite  surfaces  of  the  contiguous  metacarpal  bones  and  are  the  only  muscles  which  are  partly 
visible  beneath  the  fascia  upon  the  back  of  the  hand.    Near  the  heads  of  the  metacarpal  bones 
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they  terminate  in  short  tendons  which  radiate  into  the  dorsal  aponeuroses  of  the  basal  j)halanges 
{see  page  205)  (Fig,  286),  the  middle  finger  receiving  the  tendons  of  the  second  and  third 
muscles,  while  the  tendon  of  the  first  passes  to  the  radial  side  of  the  index-finger,  and 
that  of  the  last  to  the  ulnar  side  of  the  ring-finger. 

The  interossei  volares  (Figs.  2S4  and  287)  arc  three  in  number  and  are  deeply  placed  in 
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Diagram  of  tlie  dorsal  aponmnsis  of  the  Gngers  and  of  the  ir 


the  palm,  the  two  ulnar  muscles  (the  second  and  third)  being  situated  beside  the  abductor  pollicis 
and  the  first  or  radial  one  beneath  the  latter  muscle.  They  arise  by  a  single  head,  the  first  one 
coming  from  the  ulnar  border  of  the  metacarpal  bone  of  the  index-finger  and  the  second  and  third 
from  the  radial  sides  of  the  fourth  and  fifth  metacarpal  bones.  Elach  muscle  is  inserted  into  the 
extensor  tendon  of  the  finger  from  the  metacarpal  Ixme  of  which  it  takes  its  origin.  The 
index-finger  consequently  rccei^'es  the  tendon  of  an  interosseus  dorsalis  upon  its  radial  side  and 
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the  tendon  of  an  interosseus  volaris  u]!on  ils  ulnar  side;  the  middle  finger  has  Iwo  interossci 
dorsalcs;  the  ring-finger  has  a  volar  tendon  upon  its  radial,  and  a  dorsal  tendon  upon  ils  ulnar 
side;  and  the  little  finger  received  a  single  tendon,  that  of  the  third  interosseus  volaris,  u[)on  its 
radial  side.  The  interossci  dorsales  are  posterior  and  the  interossci  volares  anterior  to  the  trans- 
verse capitular  ligaments  fsee  page  127),  which  consequently  separate  the  two  groups  of  interossci 
in  the  region  of  their  insertions. 

[As  stated  above,  it  is  cuslainai^'  lo  recognize  but  three  interos^i  vnlarcs.  A  fourth  is,  however,  present  in  the  form 
of  an  exceedingly  slender  muscle  which  arises  from  the  &ist  metaciirpiLl  and  is  inserted  into  the  ulnar  side  of  the  boEC 
of  the  first  phalanx  of  the  thumb,  along  wiih  the  ulnar  head  of  the  Sector  brcvis  poilicis,  with  which  muscle  it  is  frequently 
more  or  less  eitcnsively  fused. — Ed.] 

All  of  the  inlerossei  are  usually  supplied  by  the  ulnar  nerve.  They  either  abduct  or  adduci  the  fingers.  The  middle 
finger  may  be  moved  toward  cither  the  index-fiogcr  or  ring-finger  by  the  action  of  ils  interossei  dotsaica;  the  first  inter- 
osseus dorsalis  pulls  the  index-finger  toward  the  thumb;  the  last  one  draws  the  ring-finger  toward  the  little  finger.  The 
first  volaris  pulls  the  index  toward  the  middle  finger;  the  second  draws  the  ring  toward  the  middle  finger;  and  the  third 
adducts  the  little  toward  the  ring-finger.    The  interossei  also  assist  the  action  of  the  lumbricalcs  (sec  below)- 

Thc  four  lumbrkates  {Figs.  283,  286,  288,  and  290)  are  long,  narrow,  worm-like  muscles 
which  arise  deep  in  the  palm  from  the  four  tendons  of  the  flexor  digitorum  profundus.  The  two 
radial  muscles  arise  by  a  single  head  from  the  radial  borders  of  the  two  radial  tendons,  while 
the  two  ulnar  muscles  usually  arise  by  two  heads  from  the  adjacent  borders  of  the  three  ulnar 
tendons.  Near  the  basal  fihalanges  of  the  fingers  they  terminate  in  vcr\-  slender  tendons  which 
are  inserted,  from  the  radial  side,  into  the  dorsal  aponeuroses  of  the  fingers  in  common  with  the 
interossei. 

The  two  radial  lumbricales  are  usually  supplied  by  the  median  nerve,  the  two  ulnar  by  the  ulnar  nctve.  They  fiex 
the  basal  phalanges  of  the  fingers  and  extend  the  second  and  third  phalanges.  * 

THE  RELAnONS  OF  THE  EXTENSOR  TENDONS  AND  THEIR  SHEATHS  BENEATH  THE 
DORSAL  CARPAL  LIGAMENTS. 

As  the  tendons  of  the  extensors  of  the  hand  and  of  the  fingers  pass  o\'er  the  wrist -joint  (Figs. 
280,  283,  and  289)  they  are  enclosed  in  the  synodal  sheaths  and  held  in  the  grooves  u]X)n  the 
dorsal  surfaces  of  the  radius  and  ulna  by  a  thickened  portion  of  the  antibrachial  fascia,  the  dorsal 
carpal  [posterior  annular)  hgament.  The  individual  synovial  sheaths  are  situated  in  different 
compartments  of  the  Ugament,  since  this  structure  is  attached  to  the  longitudinal  ridges  upon  the 
bones  and  especially  to  those  of  the  radius. 

These  compartments  will  be  described  in  the  order  in  which  they  arc  encountered  in  passing 
from  the  radial  to  the  ulnar  side  of  the  wrist  (Figs,  280  and  289),  The  tendons  of  ihe  extensor 
pollicis  brens  and  abductor  pollicis  longus  pass  through  a  common  compartment  and  to  a  certain 
extent  are  invested  by  a  common  synovial  sheath.  The  second  compartment  gives  passage  to  ihe 
tendons  of  the  extensor  carpi  radialis  longus  and  brevjs,  which  usually  possess  individual 
synovial  sheaths.  The  third  compartment  is  superficially  placed  and  is  not  longitudinal  but 
obUque;  it  crosses  the  tendons  and  synovial  sheaths  of  the  more  deeply  situated  second  compart- 
ment at  an  acute  angle  and  contains  the  tendon  and  synovial  sheath  of  the  extensor  pollicis 
longus.     Next  follows  the  largest  of  all  the  compartments;  it  contains  in  a  common  sheath  the 
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four  tendons  of  ihc  extensor  digitonim  communis  and  that  of  the  extensor  indicis  proprius.  The 
fifth  compartment  contains  the  slender  tendon  of  the  extensor  digiti  V  proprius  and  is  superficially 
situated.  The  sixth  and  last  compartment  gives  passage  to  the  tendon  of  the  extensor  carpi 
'ulnaris. 

The  synovial  sheaths  are  considerably  longer  than  the  width  of  the  dorsal  carpal  ligament; 
those  of  the  extensores  communis,  indicis,  and  digiti  V  may  extend  to  the  middle  of  the  meta- 
carpus. 

Teadiins  oj  exttnsw  digilt, 


Jumlurte  Uiuiinum 


Common  lendon-shfalh  oj  r 
Unsar  digilotum  and  tilt 


Tcndan-sbealh  oj  ri 


Fic.  iSg.— The  ai 


THE  EXTENSOR  TENDONS  OF  THE  FINGERS. 

The  extensor  tendons  or  dorsal  aponeuroses  of  the  fingers  (Figs.  281,  286,  and  289)  are  chiefly 

composed  of  the  tendons  of  the  extensores  digilorum,  but  also  receive  fibers  from  the  tendons 

of  the  intcrossei  and  lumbricales. 
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The  tendon  of  the  extensor  or  those  of  the  two  extensors*  which  pass  to  a  finger,  become 
flattened  in  the  region  of  the  metacarpo-phalangeal  joint  and  divide  into  a  strong  longitudinal 
fasciculus,  which  continues  onward  in  the  same  direction  as  the  main  tendon,  passing  to  the  head 
of  the  first  phalanx  and  to  the  articular  capsule  between  the  first  and  second  phalanges,  and  into 
weaker  oblique  fasciculi  which  unite  with  the  tendons  of  the  interossei. 

These  form  flat  expansions  o\'er  the  basal  phalanges,  which  pass  to  the  lateral  margins  of 
the  extensor  tendon  (Fig.  2S6)  and  arc  also  continued  to  the  middle  phalanges,  uniting  with  the 
oblique  fasciculi  of  the  extensor  tendon  and  with  the  tendinous  expansions  of  the  himbricales 
proceeding  from  the  radial  sides  of  the  finger.  These  lateral  fasciculi  of  the  dorsal  aponeurosis 
come  from  both  margins  of  the  finger,  unite  at  the  capsular  ligament  between  the  second  and 
third  phalanges,  and  are  inserted  together  into  the  base  of  the  latter  Ixme. 

The  direct  continuation  of  the  extensor  tendon  consequently  terminates  at  the  head  of  the 
basal  phalanx. 

The  dorsal  aponeuroses  arc  firmly  attached  to  ihe  convex  surfaces  of  the  phalanges  and  arc 
intimately  connected  with  ihc  articular  capsules  of  the  interphalangcal  joints. 

THE  TENDONS  AND  SYNOVIAL  SHEATHS  OF  THE  FLEXOR  TENDONS  IN  THE  PALM. 

Just  as  the  extensor  tendons  nin  in  synovial  shcalhs  upon  the  back  of  the  hand,  so  we  find 
the  tendons  of  the  llexores  digitorum,  and  those  of  the  flexor  pollicis  longus  and  flexor  carpi  radi- 
alis  surrounded  by  synovial  sheaths  and  passing  beneath  the  transverse  carpal  ligament  in  the 
caqjal  canal  (Figs.  283,  285,  and  290).  The  flexor  carpi  ulnaris  has  no  synovial  sheath.  The 
outermost  synovial  sheath  in  the  carpal  canal  (Fig,  282)  is  that  of  the  flexor  carpi  radialis,  which 
extends  to  near  the  insertion  of  the  tendon  and  is  almost  entirely  concealed  by  the  origins  of  the 
thenar  muscles.  Next  this  sheath  is  the  long  narrow  one  for  the  flexor  pollicis  longus,  which 
extends  from  the  upper  margin  of  the  transverse  carpal  ligament  to  the  terminal  phalanx  of  the 
thumb.  Next  in  order,  passing  toward  the  ulnar  side,  is  the  large  sheath  which  contains  the 
eight  tendons  of  the  flexor  digitorum  sublimis  and  profundus;  il  commences  above  the  transverse 
carpal  ligament  and  extends  to  about  the  middle  of  the  palm.  Only  the  synovial  sheath  for  the 
tendons  of  the  little  finger  is  continued  directly  into  the  finger  itself. 

The  fingers  possess  separate  synovial  sheaths  (Fig.  290),  commencing  at  the  metacarpo- 
phalangeal joints  and  extending  to  the  bases  of  the  terminal  phalanges,  which  are  surrounded 
by  fibrous  structures  known  as  the  vaginal  ligaments  (Fig.  285).  In  the  distal  portion  of  the 
fingers  these  sheaths  become  thinner  and  are  frequently  interrupted,  and  according  as  lo  whether 
their  fasciculi  cross  each  other  or  are  arranged  circularly  in  this  situation,  crucial  and  annular 
ligaments  may  be  distinguished. 

Over  the  metacarpal  bones  the  tendons  of  the  flexor  sublimis  rest  immediately  upon  those 
of  the  profundus  within  the  tendon -sheaths,  but  at  the  middle  of  the  first  phalanges  they  divide, 
forming  slits  which  give  passage  to  the  tendons  of  the  profundus.  In  this  situation  the  latter 
tendons  become  somewhat  broader,  exhibit  an  indistinct  median  longitudinal  fissure,  and  arc 
eventually  attached  to  the  bases  of  the  ungual  phalanges.    The  two  slips  of  each  sublimis 

•The  inde^  and  the  litlle  linger  usually  possess  iwo  tendons. 
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four  tendons  of  the  extensor  digitorum  communis  and  that  of  the  extensor  indicis  proprius.  The 
fifth  compartment  contains  the  slender  tendon  of  the  extensor  digiti  V  proprius  and  is  superficially 
situated.  The  sixth  and  last  compartment  gives  passage  to  the  tendon  of  the  extensor  carpi 
'ulnaris. 

The  synovial  sheaths  arc  considerably  longer  than  the  width  of  the  dorsal  carpal  ligament; 
those  of  the  extensores  communis,  indicis,  and  digili  V  may  extend  to  the  middle  of  the  meta- 
carpus. 

Tendvni  i>j  txltnsur  digilorum 


FlO.  3S9. — The  arrangcmcn 


THE  EXTENSOR  TENDONS  OF  THE  FINGERS. 
The  extensor  tendons  or  dorsal  aponeuroses  of  the  fmgers  (Figs.  aSi,  286,  and  289)  are  chiefly 
composed  of  the  tendons  of  the  extensores  digitorum,  but  also  receive  fibers  from  the  tendons 
of  the  interossei  and  lumbricales. 
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tendon  pass  beneath  that  of  the  profundus  and  arc  attached  to  the  lateral  margins  of  the  second 
phalanx,  so  that  the  tendons  of  the  flexor  sublimis  are  consequently  perforated  by  those  of  the 
profundus  (the  chiasma  oj  Ike  tendons),  the  former  being  inserted  into  the  middle  and  the  latter 
into  the  terminal  phalanges.  The  flexor  tendons  are  indirectly  connected  with  the  basal 
phalanges  by  small  ligaments,  the  lendon  vinctila,  some  of  which  are  thread-like  (fihform), 
while  others,  particularly  those  in  the  middle  phalanx,  are  triangular.  They  not  only  connect 
the  tendons  of  the  sublimis  and  profundus  to  the  basal  phalanges,  but  also  those  of  the  pro- 
fundus to  the  middle  phalanges. 


THE  FASCUE  OF  THE  UPPER  EXTREMITY. 

The  muscular  masses  of  the  upper  extremity  are  enveloped  by  a  common  fascia  (Figs.  291 
and  292)  which  is  particularly  well  developed  in  the  arm  and  forearm  and  which  has  received 
different  names  in  different  regions.  At  the  shoulder  there  are  recognized  an  axillary,  a  supra- 
spinalus,  an  infraspinatus,  and  a  subscapular  fascia;  in  the  arm,  the  brachial  fascia,  in  the 
forearm,  the  aniibrackial  fascia;  and  in  the  hand,  the  dorsal  fascia  and  the  palmar  aponeurosis. 

The  axillary  fascia  (Fig.  291)  is  a  thin  layer  which  closes  in  the  axillary  cavity.  It  is  directly 
continuous  below  with  the  much  stronger  brachial  fascia,  is  perforated  by  a  number  of  blood- 
vessels, and  contains  several  strong  fasciculi  (sometimes  muscular)  which  pass  from  the  latissimus 
to  the  pectoraiis. 

The  supraspinatus  fascia  covers  the  supraspinatus  and  is  partly  tendinous  in  character. 

The  infraspinatus  fascia  (Fig.  238)  is  a  ver\'  dense  tendinous  fascia  which  covers  the  infra- 
spinatus, the  teres  minor,  and  the  teres  major,  gi\'ing  partial  origin  to  the  first  two  muscles  and 
also  to  the  dehoideus,  beneath  which  muscle  it  gradually  disappears. 

The  subscapular  fascia  is  ihin  and  covers  the  subscapularis  muscle. 

The  brachial  fascia  (Figs.  291  and  292)  is  the  immediate  continuation  of  the  preceding  fasciee 
and  is  quite  thin  above  the  insertion  of  the  dehoideus.  It  consists  chiefly  of  transverse  fasciculi 
and  upon  its  anterior  surface  the  reUef  of  the  biceps  may  be  distinctly  recognized,  to  cither  side 
of  which  are  situated  the  external  and  internal  bicipital  grooves.  In  the  lower  part  of  the  arm 
the  fascia  gives  off  the  two  intermuscular  septa  which  pass  to  the  bone  between  the  two  muscular 
groups  of  this  region,  the  internal  intermuscular  septum  extending  downward  to  the  internal 
epicondyle  and  the  external  one  to  the  external  epicondyle. 

The  anterior  surface  of  the  fascia  exhibits  orifices  for  the  passage  of  cutaneous  nerves  and 
veins.     (For  further  detail  see  sections  upon  "Neurology"  and  "Angiology.") 

The  antibrachial  fascia  (Fig.  291,  292}  is  directly  continuous  with  the  brachial  fascia  in  Ihe 
region  of  the  elbow-joint  and,  with  the  exception  of  one  region,  is  considerably  stronger  than  this 
fascia.  It  is  particularly  dense  below  the  region  of  the  elbow,  forming  an  aponeurosis  which  is 
adherent  to  the  superficial  layers  of  the  flexor  and  extensor  muscles  (see  page  191),  and  the  lacer- 
tus  fibrosus  of  the  biceps  tendon  (sec  page  188}  is  really  formed  by  this  fascia.  It  is  thinnest  in 
the  cubital  fossa  and  over  the  brachioradialis  and  extensor  carpi  radialis  longus,  with  which  it 
is  not  adherent. 

In  the  lower  portion  of  the  forearm  the  antibrachial  fascia  gives  off  deeper  layers  which 
enclose   the  individual  muscles  and  tendons.     Toward  the  wrist-joint   the   volar   and  dorsal 
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Fig.  291. — The  fascia  of  the  left  arm  seen  from  the  volar  surface. 
Fig.  292. — The  fascia  of  the  left  arm  seen  from  the  dorsal  surface. 


surfaces  arc  reinforced  by  strong  circular  fibers,  forming  the  volar  carpal  ligament  (Fig,  291), 
which  is  situated  above  the  wrist-joint  and  over  the  flexor  tendons  and  is  continuous  by  its  distal 
margin  with  the  transverse  carjml  ligament  (see  page  127). 

The  dorsal  carpal  (posterior  annular)  ligament  (Fig.  281)  is  a  very  strong,  broad,  oblique  fas- 
ciculus which  passes  from  without  inward  and  from  above  slightly  downward.  It  is  connected  with 
the  dorsal  surface  of  the  radius,  the  styloid  process  of  tlie  ulna,  and  the  triquetral  (cuneiform) 
bone,  and  forms  the  previously  described  comi)ai-tments  for  the  extensor  tendons  (sec  page  203). 

The  dorsal  fascia  0}  the  hami  commences  at  the  distal  margin  of  the  dorsal  carpal  ligament. 
I  As  it  is  very  thin,  the  line  of  demarcation  is  much  more  noticeable  than  is  the  one  between  the 

ligament  and  the  antibrachial  fascia.  The  palmar  aponeurosis  (see  j)age  198)  is  well  develof)ed 
and  is  by  far  the  strongest  of  the  fascial  of  the  upper  extremity. 


THE  HOST  IMPORTANT  BURS^  OF  THE  UPPER  EXTREUHTY. 

1.  The  subacromial  bursa  is  situated  beneath  the  acromion  and  above  the  insertion  of  the 
tendon  of  the  supraspinatus. 

2.  The  subdeltoid  bursa  (sec  page  186)  (Fig.  268). 

3.  The  coracobrachial  bursa  is  situated  at  the  tip  of  the  coracoid  i)rocess,  where  it  gives 
origin  to  the  coracobrachialis  and  to  the  short  head  of  the  biceps. 

j  4.  The  infraspinatus  bursa,  at  the  insertion  of  the  infraspinatus  into  the  greater  tubercle 

■  of  the  humerus. 

5.  The  subscapular  bursa  (see  pages  121  and  188). 

6.  The  bursa  of  the  teres  major,  at  the  insertion  of  the  tendon  of  the  teres  major  into  the 
i                               greater  tubercular  ridge. 

!  7.  The  bursa  of  the  latissimus  dorsi  (see  page  146). 

i  8.  The  subcutaneous  olecranal  bursa  (Fig.  292)  between  the  olecranon  and  the  skin. 

9.  The  subcutaneous  epicondylar  burscc  (internal  and  external),  over  the  e})icondyles  of  the 
humerus. 

10.  The  intratendinous  and  subtendinous  olecranal  bursas  situated  resijcctively  within  and 
ui>on  the  insertion  of  the  tendon  of  the  triceps  (inconstant). 

11.  The  bicipitoradial  bursa  (see  page  189)  (Figs.  273  and  275). 

12.  The  cubital  interosseous  bursa,  between  the  upper  extremities  of  the  radius  and  ulna. 

13.  The  bursa  of  the  extensor  carpi  radialis  brrcis,  at  the  base  of  the  third  metacaqjal  bone. 

14.  The  dorsal  subcutaneous  metacarpophalangeal  burscc,  inconstant  sulx:utaneous  bursas 
ujx)n  the  dorsal  aspect  of  the  joints  of  the  same  name. 

15.  The  dorsal  subcutaneous  digital  bursa:,  subcutaneous  bursa?  u])on  the  dorsal  side  of  the 
proximal  inteq)halangeal  joints. 

16.  The  bursa  of  the  flexor  carpi  iihuiris,  at  the  attachment  of  the  flexor  caqn  ulnaris  to  the 
pisiform  bone. 
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17.  The  bursa  of  the  flexor  carpi  radialis,  at  the  tubercle  of  the  navicular  bone. 

18.  The  intermetacarpo phalangeal  fewr.va',  situated  at  the  metacarpophalangeal  articulations, 
posterior  to  the  capitular  ligaments. 

[In  the  development  of  tlic  muscles  of  the  upper  extremity,  the  earliest  diflerentiation  observable  is  a  separation  of 
the  muscle  sheet  which  lies  upon  the  posterior  or  extensor  surface  of  the  limb  from  that  which  lies  upon  the  anterior 
or  flexor  surface.  In  accordance  with  this,  it  is  possible  to  recognize  a  group  of  jKjsterior  or,  as  they  are  preferably  termed, 
post-axial  muscles,  and  a  second  group  of  pre-axial  muscles,  in  each  of  the  segments  of  the  limb,  and  it  is  noticeable 
that  the  former,  in  so  far  as  they  are  supplied  by  nerves  given  off  after  the  establishment  of  the  cords  of  the  brachial 
plexus,  receive  their  innervation  through  the  posterior  cord,  while  the  latter  are  supplied  by  derivatives  of  the  anterior 
(*.  e.,  the  inner  and  outer)  cords. 

The  classification  of  the  limb  muscles  according  to  the  limb  segments,  as  given  above,  may  therefore  be  supplemented 
by  dividing  each  set  into  a  i^ist -axial  and  a  pre-axial  group,  thus: 

I.  The  muscles  of  the  shoulder  (to  which  should  be  added  the  pectoral  muscles  and  the  superficial  muscles 
of  the  back  with  the  exce[)tion  of  the  trapezius). 

(a)  Post-axial  muscles:  Ircator  scapul(ry  rhomhoideus  minor ^  rhomhoideus  majors  serrahis  anterior,  deltoideus,  supra- 
spinatHS,  injraspinatuSy  teres  miftory  suhscapulariSf  teres  major j  and  latissimus  dorsi. 

(h)  Pre-axial  muscles:    pectoral  is  major,  pectoralis  minor,  subclavius,  and  coracobrachialis. 

II.  The  muscles  of  the  upper  arm. 

(a)  Post -axial  muscles:   triceps,  anconeus. 

(b)  Pre-axial  muscles:   biceps,  brachialis. 

III.  The  muscles  of  the  forearm. 

(a)  Post -axial  muscles:  brack  io-radialis,  extensor  carpi  radialis  longus,  extensor  carpi  radialis  brevis,  extensor 
digitorum  communis,  extensor  digiti  quinti  proprius,  extensor  carpi  ulnaris,  supinator,  abductor  pollicis  longus,  extensor 
poinds  brei*is,  extensor  pollicis  longus,  and  extensor  ifuiicis  proprius. 

(b)  Pre-axial  muscles:  pronator  teres,  flexor  carpi  radialis,  pal  mar  is  longus,  flexor  carpi  ulnaris,  flexor  digitorum 
sublimis,  flexor  digitorum  profundus,  flexor  pollicis  longus,  and  pronator  quadratus. 

IV.  The  Muscxi-:s  of  the  hand. 

(a)  Post -axial  muscles:    wanting. 

(b)  Pre-axial  muscles:  pal  maris  bre^fis,  abductor  pollicis  brevis,  opponetis  pollicis,  flexor  brevis  pollicis,  abductor 
digiti  quinti,  opponens  digiti  quinti,  flexor  brevis  digiti  quinti,  lumbricales,  adductor  pollicis,  interossei  volares,  interossei 
dorsales. — Ed.] 


THE  MUSCLES  OF  THE  LOWER  EXTREMITY. 

The  muscles  of  the  lower  extremity  are  divided  into  the  muscles  of  the  hip,  the  muscles  of 
the  thigh,  the  muscles  of  the  leg,  and  the  muscles  of  the  foot.  The  muscles  of  the  hip  are  again 
subdivided  into  an  anterior  and  a  posterior  group,  the  former  consisting  of  the  iliopsoas^  and  the 
latter  of  the  glutceus  maximus,  the  glutcnis  mcdiiis,  the  glutcrus  minimus^  the  piriformis,  the 
obturator  internus  with  the  gcmellij  the  quadratus  fcmoris,  and  the  tensor  fasciae  lata:. 

In  the  thigh  there  may  be  distinguished  the  muscles  of  the  anterior  surface,  those  of  the  inner 
side,  and  those  of  the  i)Osterior  surface.  The  first  two  groups  are  separated  by  the  sartorius; 
the  muscle  of  the  anterior  surface  is  the  quadriceps  jemoris;  those  of  the  inner  side  are  the  pec- 
tineus,  the  adductor  longus^  the  gracilis,  the  adductor  magnus,  the  adductor  brci'is,  the  adductor 
minimuSy  and  the  obturator  externus;  and  those  of  the  posterior  surface  are  the  biceps  femoris, 
the  semitendifwsuSj  and  the  semimembranosus. 

In  the  leg  there  may  be  distinguished  the  muscles  of  the  posterior  surface  (the  muscles  of 
the  calf),  the  muscles  of  the  anterior  surface,  and  the  muscles  of  the  outer  side.  The  muscles 
14 
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of  the  posterior  surface  are  arranged  in  two  layers,  the  superficial  one  being  formed  by  the  tri- 
ceps surcB  and  the  deep  one  consisting  of  the  poplileus,  the  tibialis  posterior,  the  flexor  digitorum 
longuSy  and  the  flexor  hallucis  longus.  The  anterior  group  is  composed  of  the  tibialis  anterior, 
the  extensor  digitorum  longus,  the  peronceus  tertius,  and  the  extensor  hallucis  longus.  The  exter- 
nal group  is  formed  by  the  peronceus  longus  and  brevis. 

The  muscles  of  the  foot  may  be  divided  into  the  muscles  of  the  dorsum  and  the  muscles  of 
the  sole  (plantar  muscles).  The  muscles  of  the  dorsum  are  the  extensor  digitorum  brevis  and  the 
extensor  hallucis  brevis.  The  muscles  of  the  sole  are  composed  of  a  median  group,  the  fl^ocor 
digitorum  brevis  and  the  quadratus  plants;  of  a  group  passing  to  the  great  toe,  the  abductor  Jiol- 
lucis,  the  flexor  hallucis  brevis,  and  the  adductor  hallucis;  and  of  a  group  passing  to  the  little 
toe,  the  abductor  digiti  V,  the  flexor  brevis  digiti  V,  and  the  opponens  digiti  V.  The  lumbrieales 
and  the  interossei  are  also  situated  in  the  sole  of  the  foot. 

THE  MUSCLES  OF  THE  HIP. 

THE  INTERNAL  MUSCLES  OF  THE  HIP,  THE  ILIOPSOAS. 

The  iliopsoas  (Figs.  252,  296,  297,  299,  and  300)  is  composed  of  the  psoas  major  and  the 
iliacus,  which  are  completely  separated  in  the  upper  portion  of  their  course  but  united  at  their 
insertion.    This  muscle  frequently  also  includes  a  psoas  minor. 

The  psoas  major  is  a  long,  strong  muscle,  the  greater  portion  of  which  is  situated  in  the 
posterior  abdominal  wall.  It  arises  from  the  upper  and  lower  margins  of  the  bodies  of  the  twelfth 
thoracic  to  the  fourth  lumbar  vertebra?,  from  the  intervertebral  fibrocartilages,  and  from  the 
tendinous  arches  which  pass  over  the  concavities  of  the  middle  of  the  bodies  of  the  lumbar  verte- 
brae and  the  lumbar  vessels.  A  second  scries  of  origins  comes  from  the  transverse  processes  of 
all  of  the  lumbar  vertebrae,  but  is  concealed  by  the  fibers  proceeding  from  the  vertebral  bodies, 
and  the  nerves  forming  the  lumbar  plexus  pass  between  the  two  origins  of  the  muscle. 

The  muscle  is  flat  above  but  becomes  narrower  and  thicker  as  it  passes  downward  and  out- 
ward over  the  terminal  line  of  the  pelvis  and  beneath  the  inguinal  ligament  to  unite  with  the  iliacus. 

It  lies  upon  the  lateral  surfaces  of  the  upper  and  middle  portions  of  the  lumbar  vertebral 
column  and  its  upper  portion  is  bridged  over  by  the  internal  lumbocostal  arch  of  the  diaphragm. 
The  outer  margin  of  the  muscle  is  in  relation  above  with  the  quadratus  lumborum,  which  it  partly 
conceals,  and  below  with  the  inner  margin  of  the  iliacus.  The  inner  margins  of  the  two  psoas 
major  muscles  form  the  lateral  boundaries  of  the  pelvic  inlet. 

The  iliacus  is  a  flat,  thick,  strong  muscle  which  fills  the  entire  iliac  fossa.  It  arises  from  the 
iliac  fossa,  extending  upward  to  the  crest  of  the  ilium  and  forw-ard  to  the  anterior  superior  and 
inferior  spines,  and  passes  downward  and  forward  behind  the  inguinal  ligament  and  fuses  with 
the  psoas  major. 

The  combined  iliopsoas  passes  beneath  Poupart's  ligament  through  the  muscular  lacuna 
(see  page  231)  into  the  thigh,  where  it  is  placed  between  the  rectus  fcmoris  and  the  pectineus 
and  forms  a  deep  fossa  with  the  latter  muscle,  the  iliopectineal  jossa.  It  runs  directly  over  the 
capsular  ligament  of  the  hip-joint,  passes  slightly  backward,  and  is  inserted  by  a  short  tendon 
into  the  lesser  trochanter.      Where  the  muscle  runs  over  the  iliofemoral  ligament  of  the  hip- 
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joint  there  is  a  bursa  which  not  infrequently  communicates  with  the  articular  cavity,  the  iliopec- 

lineal  bursa  (Fig.  298). 

A  psoas  minor  (Fig.  238)  is  present  in  somewhat  more  than  half  of  all  oases.  It  is  a  flat 
thin  muscle,  lying  upon  the  psoas  major  and  arising  from  the  body  of  the  last  thoracic  or  ihe 
first  lumbar  vertebra  and  fmm  the  intervertebral  disc  between  the  two.  The  muscle  soon  passes 
into  a  flat  tendon  which  becomes  amtinuous  with  the  iliac  fascia  covering  the  iliopsoas  (sec  page 
231)  and  is  inserted  with  this  fascia  in  the  region  of 
the  iliopectineal  eminence. 


The  iliopsoas  is  supplied  from  Ihc  lumbar  jjle-tus  II  flcxe 
the  thigh  and  also  rotates  it  slightly  inward.  The  psoas  mino 
is  a  tensor  of  the  iliac  fascia. 


THE  GLUTEAL  MUSCLES. 

The  glutseus  maximus  (Figs.  293  and  294)  is 
a  large  strong  muscle,  parliailarly  thick*  in  lis  lower 
portion,  anfl  is  situated  in  the  gluteal  region  im 
mediately  beneath  the  skin.  It  is  covered  b\  a  thin 
layer  of  fascia  and  by  the  layer  of  subcutaneous  fat 
which  is  very  well  developed  in  this  situation 

The  muscle  arises  from  the  e.xternal  surface  of 
the  ilium  (Fig-  293)  between  the  posterior  gluteal 
line  and  the  posterior  portion  of  the  iliac  crest,  from 
the  posterior  surface  of  the  sacrum  and  coccjx  (and 
from  the  posterior  sacroiliac  ligament  in  this  situa 
tion),  and  from  the  sacro-tuberous  ligament  Its 
fibers  pa,ss  from  above  downward  and  from\\ithin 
outward.  The  fasciculi  are  unusually  thick  and  dis 
tinctly  separated  from  each  other  by  penetrating  septa 
of  fascia  and  fat;  the  lower  (inner)  fasciculi  arc  the 
longest,  and  this  portion  of  the  muscle  is  twice  s 
thick  as  the  upper  (outer)  segment. 

The  superficial  fibers  of  the  muscle,  especially 
those  of  the  upper  weaker  half,  pass  over  the  greater  trochanter  to  the  iliotibial  band  of  the 
fascia  lata  (see  page  232);  the  deeper  fibers,  particularly  the  longer  inferior  ones,  arc  inserted 
into  the  gluteal  tuberosity. 

The  inner  and  upper  margin  of  the  gluta;us  maximus  is  in  relation  wilh  the  posterior  layer 
of  the  lumbodorsal  fascia,  where  this  structure  gives  origin  to  the  latissimus;  the  anicro-external 
portion  is  in  relation  wilh  the  gluta;us  medius  and  the  gluteal  fascia,  which  envelops  the  latter 
muscle.  It  runs  over  the  tuberosity  of  the  ischium  and  the  origins  of  the  flexor  group  of  muscles 
(see  page2i8),th»se  latter  making  their  appearance  beneath  the  fascia  below  the  inner  and  lower 
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Fig.  294. — Superficial  layer  of  the  posterior  muscles  of  the  hip. 

The  portion  of  the  superficial  layer  of  the  fascia  lata  which  covers  the  tensor  fasciae  latae  has  been  removed.     *  «*  posi- 
tion of  greater  trochanter. 

*  Fig.  295. — Middle  layer  of  the  posterior  muscles  of  the  thigh. 

The  glutsus  maximus  has  been  divided  and  reflected. 


margin  of  the  glutaeus  maximus.  The  insertion  conceals  the  tendinous  origin  of  the  vastus  later- 
aUs  from  the  trochanter  major.  The  tendon  of  insertion  is  separated  from  the  great  trochanter 
by  a  large  bursa,  the  trochanteric  bursa  (Fig.  295),  beneath  which  there  is  usually  one  or  two  addi- 
tional bursae,  the  gluteo femoral  bursa  or  bursce  (Fig.  295).  About  half  of  the  glutaeus  medius, 
the  piriformis,  the  obturator  intemus  and  gcmelli,  the  quadratus  femoris,  and  the  adductor  mini- 
mus are  covered  by  the  glutaeus  maximus. 

The  glutaeus  maximus  is  supplied  by  the  inferior  gluteal  nerve.  It  extends  the  thigh  and  is  the  antagonist  of  the 
iliopsoas. 

The  glutaeus  medius  (Figs.  293,  295)  is  also  a  strong,  flat,  thick  muscle,  part  of  which  is 
concealed  by  the  glutaeus  maximus,  the  remainder  of  it  (Fig.  294)  being  situated  in  the  upper  glu- 
teal region  directly  beneath  the  gluteal  fascia,  to  which  it  is  adherent.  It  arises  from  the  outer 
surface  of  the  ilium  (Fig.  293),  in  the  area  between  the  anterior  gluteal  line,  the  iliac  crest,  and 
the  posterior  gluteal  line,  and  from  the  gluteal  fascia.  The  fibers  of  the  muscle  converge  toward 
the  greater  trochanter,  the  posterior  fasciculi  being  more  or  less  independent  and  passing  obliquely 
downward  and  outward ,  the  middle  fibers  running  directly  downward  and  the  anterior  ones  dowTi- 
ward  and  inward.  The  short  and  broad  tendon  of  insertion  is  attached  to  the  outer  portion  of 
the  greater  trochanter  (Fig.  295),  extending  upward  as  far  as  the  tip  of  this  process. 

WTiile  the  greater  portion  of  the  glutaeus  medius  is  covered  by  the  glutaeus  maximus,  it  in  turn 
completely  conceals  the  glutaeus  minimus,  and  its  posterior  margin  is  usually  in  immediate  rela- 
tion with  the  upper  margin  of  the  piriformis.  Beneath  its  insertion  there  is  usually  situated  a 
bursa,  the  posterior  bursa  of  the  gluleeus  medius  (Fig.  301). 

The  muscle  is  supplied  by  the  superior  gluteal  nerve.  It  abducts  the  thigh;  the  larger  anterior  portion  also  acts  as 
an  internal  rotator,  the  posterior  portion  (frequently  characterized  by  a  species  of  intermediate  tendon  and  by  a  dififerent 
direction  of  its  fibers)  also  as  an  external  rotator. 

The  glutaeus  minimus  (Figs.  293,  301,  and  302)  is  a  flat,  broad,  fan-like  muscle  which  lies 
upon  the  outer  surface  of  the  ala  of  the  ilium  and  the  postero-superior  aspect  of  the  articular  cap- 
sule of  the  hip-joint.  It  arises  from  the  posterior  surface  of  the  ilium  between  the  anterior  and 
inferior  gluteal  Jincs  (Fig.  293),  and  the  fibers  converge  from  all  sides  toward  the  greater  tro- 
chanter. In  the  middle  of  its  course  the  muscle  develops  a  broad  aponeurosis  which  passes 
directly  into  a  short  broad  tendon.  The  insertion  is  into  the  tip  and  inner  border  of  the  great 
trochanter. 

The  gluteus  minimus,  like  the  medius,  is  supplied  by  the  superior  gluteal  nerve.  It  also  has  a  similar  function 
(abduction). 

■>■ »  •    .   , 

The  piriformis  (Figs.  295,  298,  and  300  to  302)  is  a  decidedly  conical  muscle  which  is 
usually  in  immediate  relation  with  the  iX)sterior  border  of  the  glutaeus  medius.    Its  insertion  is 
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Fig.  294, — Superficial  layer  of  the  posterior  muscles  of  the  hip. 
The  portion  of  the  supeTfidal  layer  of  the  fasda  Uts  which  coven  the  tensor  liuciz  late  has  been  removed. 
n  of  greater  trochanter. 

*  Fig.  295.— Middle  layer  of  the  posterior  muscles  of  the  thigh. 
The  glutzus  maximus  has  been  divided  and  reflected. 


margin  of  the  gluteus  maximus.  The  insertion  conccab  the  tendinous  origin  of  the  vastus  lati 
alis  from  the  trochanter  major.  The  tendon  of  insertion  is  separated  from  the  great  trochant 
by  a  large  bursa,  the  trochanlerk  bursa  (Fig.  295),  beneath  which  there  is  usually  one  or  two  ad« 
tional  bursa;,  the  gluteo femoral  bursa  or  bursa  (Fig.  295).  About  half  of  the  glutsus  medit 
the  piriformis,  the  obturator  intcmus  and  getnelli,  the  quadratus  femoris,  and  the  adductor  mti 
mus  arc  covered  by  the  gluteus  maximus. 

The  glutxus  maximus  is  supplied  by  the  inferior  gluteal  nerve.  It  extends  the  thigh  and  is  the  antagonist  of  I 
ilio|)soas. 

The  glutaus  medius  (Figs.  293,  295)  is  also  a  strong,  flat,  thick  muscle,  part  of  which 
concealed  by  the  gluteus  maximus,  the  remainder  of  it  (Fig.  294)  being  situated  in  the  upper  gl 
teal  region  directly  beneath  the  gluteal  fascia,  to  which  it  is  adherent.  It  arises  from  the  oul 
surface  of  the  ilium  (Fig.  293),  in  the  area  between  the  anterior  gluteal  line,  the  iliac  crest,  ai 
the  posterior  gluteal  line,  and  from  the  gluteal  fascia.  The  fibers  of  the  muscle  converge  towa 
the  greater  trochanter,  the  posterior  fasciculi  being  more  or  less  independent  and  passing  obliqut 
downward  and  outward,  the  middle  fibers  running  directly  downward  and  the  anterior  ones  dow 
ward  and  inward.  The  short  and  broad  tendon  of  insertion  is  attached  to  the  outer  portion 
the  greater  trochanter  (Fig.  395),  extending  upward  as  far  as  the  tip  of  this  pnxess. 

\A'hile  the  greater  portion  of  the  gluta:us  medius  is  covered  by  the  glutxus  maximus,  it  in  tu 
completely  conceals  the  glutscus  minimus,  and  its  posterior  margin  is  usually  in  immediate  rel 
tion  with  the  upiKT  margin  of  the  piriformis.  Beneath  its  insertion  there  is  usually  situated 
bursa,  the  posterior  bursa  0}  Ike  gluiaus  medius  (Fig.  301). 

The  muscle  is  supplied  by  the  superior  f;luleal  nerve.  It  abducts  the  thigh;  the  larger  anterior  portion  also  act» 
an  internal  rotator,  the  posterior  portion  (frequently  characterized  by  a  species  of  intermediate  tendon  and  by  a  diffen 
direction  of  its  fibers)  also  as  an  external  rotator. 

The  gluteus  minimus  (Figs.  293,  301,  and  302)  is  a  flat,  broad,  fan-like  muscle  which  li 
upon  the  outer  surface  of  the  ala  of  the  ilium  and  the  postero-superior  aspect  of  the  articular  ca 
sule  of  the  hip-joint.  It  arises  from  the  jrosterior  surface  of  the  ilium  between  the  anterior  ai 
inferior  gluteal  lines  (Fig.  293),  and  the  fibers  converge  from  all  sides  toward  the  greater  tr 
chanter.  In  the  middle  of  its  course  the  muscle  develops  a  broad  ajjoncurosis  which  pass 
directly  into  a  shottbroad  tendon.  The  insertion  is  into  the  tip  and  inner  border  of  the  gre 
trochanter. 

The  Kluia-'U-^  miiiinius,  like  the  mtiltus,  is  supplied  by  the  auptrior  gluteal  nerve.  It  also  has  a  similar  functi 
<nb<hictionl. 

The  piriformis  (Figs.  295,  298,  and  300  to  302)  is  a  decidedly  conical  muscle  which 
usually  in  immediate  relation  with  the  [xratcrior  border  of  the  gluta;us  medius.     Its  insertion 
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covered  by  the  glutaeus  medius  and  minimus,  the  middle  or  main  portion  of  the  muscle  is  directly 
beneath  the  glutaeus  maximus,  and  the  origin  is  situated  within  the  pelvic  cavity.  It  arises  from  the 
pelvic  surface  of  the  sacrum  at  the  margins  of  the  anterior  sacral  foramina  II  to  IV  (frequently  also 
from  between  the  foramina  or  concealing  them),  and  from  the  margin  of  the  greater  sciatic  notch. 
After  leaving  its  flat  and  broad  origin,  the  muscle  becomes  somewhat  narrower,  passes  through 
the  middle  of  the  greater  sciatic  foramen,  beneath  the  glutaeus  maximus  becomes  tendinous  rather 
abruptly,  and  is  inserted  by  a  slender  rounded  tendon  into  the  tip  of  the  greater  trochanter. 

The  piriformis  does  not  fill  the  greater  sciatic  foramen  but  divides  it  into  two  compartments 
which  transmit  both  vessels  and  nerves,  the  sciatic  nerve  being  one  of  several  structures  which 
leave  the  pelvic  cavity  through  the  lower  compartment. 

The  piriformis  is  usually  supplied  by  direct  branches  from  the  sciatic  plexus.  It  is  an  external  rotator.  It  is  some- 
times perforated  by  a  portion  of  the  sciatic  nerve. 

The  obturator  intemus  (Figs.  295  and  300  to  302),  like  the  piriformis,  arises  in  the  true 
pelvis,  but  it  passes  to  the  gluteal  region  through  the  lesser  sciatic  foramen.  The  muscle  arises 
from  the  obturator  membrane  and  the  adjacent  surfaces  of  the  pubis  and  ischium  and,  to  a  cer- 
tain extent,  from  the  obturator  fascia.  It  is  very  broad  at  its  origin,  but  becomes  markedly  nar- 
rower as  its  fibers  converge  toward  the  lesser  sciatic  foramen,  in  passing  through  which  the  muscle 
bends  at  almost  a  right  angle  around  the  margin  of  the  lesser  sacrosciatic  notch,  the  surface  directed 
toward  the  bone  being  tendinous,  and  reaches  the  gluteal  region,  where  it  soon  terminates  in  a 
slightly  flattened  tendon  which  passes  directly  to  the  trochanteric  fossa,  where  it  is  inserted. 

After  j)assing  through  the  lesser  sciatic  foramen  and  reaching  the  posterior  surface  of  the 
pelvis,  the  muscle  receives  two  accessory  heads  in  the  form  of  the  slender  gemelli.  The  gemellus 
superior  arises  from  the  spine  of  the  ischium,  the  gemellus  inferior  from  the  ischial  tuberosity. 
They  are  inserted  into  the  tendon  of  the  obturator  intemus  almost  throughout  their  entire  length, 
so  that  they  together  with  the  tendon  form  a  kind  of  penniform  muscle.  Where  the  obturator 
internus  bends  about  the  margin  of  the  lesser  sciatic  notch  there  is  constantly  situated  a 
bursa,  the  bursa  of  the  obturator  internus,  and  upon  the  muscle  lies  the  thick  sciatic  nerve. 

The  obturator  internus,  together  with  the  gemelli,  is  usually  supplied  by  direct  branches  from  the  sacral  plexus. 
Like  the  piriformis,  it  is  an  external  rotator  of  the  thigh. 

The  quadratus  femoris  (Figs.  295  and  301)  is  a  flat,  thick,  rectangular  muscle  situated  in 
front  of  the  glutaeus  maximus.  It  arises  from  the  outer  border  of  the  tuberosity  of  the  ischium 
and  inserts  by  a  short  tendon  into  the  intertrochanteric  ridge.  The  ui)pcr  margin  of  the  muscle 
is  in  immediate  relation  with  the  gemellus  inferior,  and  the  lower  margin  with  the  adductor  mini- 
mus. Usually  beneath  the  quadratus,  or  in  the  groove  between  it  and  the  gemellus  inferior,  runs 
the  obturator  extemus,  upon  which  lies  the  sciatic  nerve. 

The  quadratus  femoris  is  supplied  by  the  sciatic  nerve.     It  is  an  external  rotator  of  the  thigh. 

The  tensor  fasciae  latae  (Figs.  294  and  296)  is  a  flat  elongated  muscle,  narrow  above  and 
broad  below,  which  is  situated  between  the  two  layers  of  the  fascia  lata  (see  page  232)  in  the  upper 
gluteal,  trochanteric,  and  external  femoral  regions.    It  arises  by  a  short  and  flat  tendon  from 
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Fig.  296. — The  superficial  layer  of  muscles  of  the  anterior  surface  of  the  thigh. 

Fig.  297. — The  muscles  of  the  anterior  surface  of  the  thigh  after  removal  of  the  sartorius. 

The  inguinal  ligament  has  also  been  removed. 


the  anterior  superior  iliac  s{)inc,  and  at  the  junction  of  the  upper  and  middle  thirds  of  the  thigh 
becomes  distinctly  broader  and  is  continuous  with  the  iliotibial  band  (tract  of  Maissiat)  of  the 
outer  side  of  the  fascia  lata.  Anteriorly  the  muscle  is  in  immediate  relation  with  the  sartorius, 
posteriorly  with  the  glutaeus  medius,  and  it  partly  covers  the  vastus  lateralis. 

The  muscle  is  sujiplied  by  the  suiK'rior  gluteal  nerve  and  serves  to  increase  the  tension  of  the  fascia  lata. 


THE  MUSCLES  OF  THE  THIGH. 

THE  SARTORIUS. 

The  sartorius  (Fig.  296)  is  a  very  long,  flat,  narrow  muscle  running  diagonally  across  the 
anterior  surface  of  the  thigh,  and  is  the  longest  muscle  of  the  body.*  It  arises  from  the  anterior 
superior  spine  of  the  ilium  in  common  with  the  tensor  fasciae  latae  but  in  front  of  the  latter  muscle, 
becomes  considerably  broader  for  a  short  distance  after  its  origin,  passes  inward  and  downward 
below  the  ilioj)soas  and  ujx)n  the  upper  portion  of  the  rectus  femoris,  covers  the  groove  between 
the  vastus  mcdialis  and  the  adductors  in  the  middle  third  of  the  thigh  (see  page  217),  and  reaches 
the  lower  i)ortion  of  the  internal  femoral  region.  Tn  this  situation  it  gradually  becomes 
narrower  and  is  twisted  so  that  the  surface  which  w^as  anterior  in  the  upper  portion  of  the  thigh 
now  becomes  internal.  It  then  takes  up  a  i)Osition  beside  the  outer  (anterior)  margin  of  the  gra- 
cilis and  becomes  tendinous  as  it  ])asses  over  the  inner  aspect  of  the  articular  capsule  of  the  knee- 
joint,  and  its  flattened  tendon  runs  alx)ve  that  of  the  gracilis  to  be  inserted  into  the  inner  border 
of  the  tuberosity  of  the  til^ia,  being  separated  from  the  bone  by  the  sartorial  bursa.  The  tendon 
of  insertion  forms  the  u])permost  of  the  group  of  tendons  known  as  the  pes  anscrinus  (see  page 
219). 

The  sartorius  is  supj)lii'(l  by  the  femoral  nerve.  It  aids  in  the  flexion  of  the  thigh  and  the  extension  of  the  lower 
leg  and  acts  as  an  internal  rotator  when  the  knee-joint  is  flexed. 

THE  MUSCLES  OF  THE  ANTERIOR  SURFACE. 

The  quadriceps  femoris  (Figs.  296  to  298,  301,  and  302)  consists  of  four  different  heads, 
the  most  independent  of  which,  the  rectus  jcmoris,  unites  with  the  remainder  only  in  the  lower  ix)r- 
tion  of  its  course.  This  head  passes  over  two  articulations,  while  the  remaining  three  are  inti- 
mately adherent  with  each  other  and  extend  over  the  knee-joint  only. 

The  rectus  femoris  (Figs.  296  to  298)  is  a  long,  thick,  decidedly  spindle-shaped  muscle, 
which  is  situated  in  the  anterior  femoral  region,  lying  for  the  most  part  immediately  beneath  the 
deep  fascia.  It  arises  by  a  short,  strong,  bifurcated  tendon  (Fig.  298),  one  part  of  which  comes  from 
the  anterior  inferior  spine  of  the  ilium  and  pursues  the  same  direction  as  that  of  the  muscle 

*  The  sartorius  also  possesses  I  he  longest  muscular  fasciculi  in  the  body. 


Promontory 

Sartorias 
Tensor  fasciae* 
Piriformis  latae ; 

Oliitaeas 
Inguinal  medius 

Ugamatt. 


ddactor  magnus 
Qraciiis 


Tendon  of  sariorius 
Tendon  of  gracilis 


Tuberosity  of  tibia 


Fig.  296. 
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itself,  while  the  other  proceeds  from  the  upper  margin  of  the  acetabulum  and  joins  the  origin  from 
the  anterior  inferior  spine  at  a  right  or  obtuse  angle,  the  two  together  being  continued  downward 
as  an  aponeurosis  u])on  the  anterior  surface  of  the  muscle.  The  fibers  of  the  muscle  do  not  run 
longitudinally,  but  diverge  downward  and  backward  toward  the  insertion  from  a  tendinous  strip 
in  the  middle  of  the  muscle.  The  flat  tendon  of  insertion  commences  upon  the  anterior  aspect 
of  the  muscular  belly  a  few  centimeters  above  the  patella  and  unites  with  the  remaining  heads  to 
])ass  to  the  upper  margin  of  this  bone. 

The  vastus  medialis  {internus)  (Figs.  296  to  298)  is  a  large,  flat,  thick  muscle  situated  in 
the  anterior  and  internal  femoral  regions.  Its  origin  is  from  the  inner  lip  of  the  linea  aspera  of 
the  femur  where  it  is  adherent  to  the  insertions  of  the  adductors.  Its  fibers  run  downward  and 
fonvard,  some  of  them  being  inserted  into  the  upper  margin  of  the  patella  with  the  common  ten- 
don and  some  of  them  passing  independently  to  the  inner  margin  of  this  bone.  The  greater  por- 
tion of  the  muscle  is  situated  in  the  lower  third  of  the  femur;  its  outer  margin  is  fused  with  the 
vastus  intermedius. 

The  vastus  lateralis  (cxUrnus)  (Figs.  2(>6  to  298,  301,  and  302)  is  an  unusually  strong,  large, 
flat  muscle,  which  forms  the  chief  bulk  of  the  musculature  of  the  external  femoral  region.  It  is 
stronger  than  the  medialis  and  does  not  extend  as  far  downward  as  tliis  muscle,  Ix^ing  situated 
chiefly  in  the  upper  and  middle  thirds  of  the  thigh.  It  arises  from  the  outer  lip  of  the  linea  aspera 
as  far  upward  as  the  great  trochanter  and  to  a  certain  extent  from  the  outer  j)ortion  of  the  latter 
prominence,  and  its  fil>ers  run  (juite  oblicjuely  from  behind  forward  and  from  above  downward, 
the  direction  of  the  up])er  fasciculi  approaching  the  vertical. 

The  entire  external  surface  of  the  muscle  is  covered  by  a  broad  ai)oneurosis;  its  inner  mar- 
gin conceals  the  greater  portion  of  the  vastus  intermedius,  with  which  it  is  inseparably  connected, 
and  it  is  inserted  by  means  of  the  common  tendon  into  the  upper  and  outer  margins  of  the  patella. 

The  vastus  intermedius  (crurcus)  (Fig.  298)  is  a  flat  muscle,  the  anterior  surface  of  which 
is  tendinous  and  distinctly  excavated  to  accommodate  the  overlying  rectus  femoris.  It  is  the  least 
indej)endent  of  all  the  heads  of  the  (juadriceps,  since  its  lateral  margins  are  inseparably  connected 
with  the  other  two  vasti.  It  arises  from  almost  the  entire  length  of  the  anterior  surface  of  the 
shaft  of  the  femur,  and  its  fibers  i)ass  from  behind  downward  and  forward  into  the  anterior  ten- 
dinous surface  of  the  muscle  and  subsequently  into  the  common  tendon  of  the  (juadriceps.  The 
lower  fasciculi  of  tlie  vastus  intermedius  pass  to  the  joint  and  are  known  as  the  m.  artiadaris 
gen II  (5 iibcrnrcus ) . 

The  common  tendon  of  insertion  of  the  four  heads  of  the  quadricej)s  arises  immediately  above 
the  i)atella  l)y  the  union  of  the  tendon  of  the  rectus  with  those  of  the  vasti.  It  embraces  the  entire 
up})er  and  the  lateral  margins  of  the  i)atella,  the  latter  structure  simply  serving  as  a  sesamoid  lx)ne 
for  the  tendt)n  which  is  continued  to  the  tuberosity  c)f  the  tibia  as  the  patellar  ligament  (see  page 
135).  The  actual  point  of  insertion  of  the  (]uadriceps  is  consequently  this  roughened  process  of 
the  tibia. 

The  quadriceps  is  sui)i>lie<I  by  the  femoral  nerve.     In  extending  the  leg  it  elevates  the  patella. 
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Fig.  3q$. — The  deep  layer  of  muscles  of  the  anterior  surface  of  the  thigh. 
The  iliopsoas,  sarturius,  rectus  femoris,  pcrtineus,  adductor  longus,  and  giacilis  have  been  reiDOveii. 

Fig.  agg. — The  insertion  of  the  iliopsoas  and  the  origin  of  the  obturator  extemus. 
The  adductors  have  been  dividiKJ  and  refli-drd;  the  femur  has  been  sawed  through  below  the  trochanters,  i 
slightly  flexed  and  rotated  oulA-ard. 

Fig.  300.— The  origins  of  the  piriformis  and  the  obturator  internus. 
The  pelvis  has  been  divided  in  the  median  L'ne. 


THE  nTTERNAL  OR  ADDUCTOR  GROUP. 

The  muscles  of  this  group  arise  from  the  pubis  and  ischium  in  such  a  way  that  they  for 
scries  of  rings  about  the  obturator  foramen.  The  outermost  ring  is  formed  by  the  oblur 
exierims,  the  middle  by  the  adductor  brcvis  and  minimus,  and  the  inner  by  the  pecUneus,  the  ad< 
tor  longus,  the  gracilis,  and  the  adductor  magnus. 

The  pectineus  (Figs.  296  and  297)  is  a  flat,  strong,  quadrangular  muscle  situated  bctw 
the  iliopsoas  and  the  adductor  longus  in  the  subinguinal  and  anterior  femoral  regions,  and  fo 
ing,  together  with  the  iliopsoas,  the  iliopecUncal  fossa.  It  arises  from  the  crest  of  the  pubis  as 
forward  as  the  jjubic  tubercle,  passes  obliquely  from  above  downward  and  from  within  outw. 
and  is  inserted  by  a  short  tendon  into  the  pectineal  line  of  the  femur.  The  insertion  is  pa 
concealed  by  the  iliopsoas,  covers  the  obturator  extcmus  and  the  upper  part  of  the  adductor  bn 
and  jjasses  over  the  inner  surface  of  the  articular  capsule  of  the  hip- joint. 

The  pectineus  a<l(lucts  the  thigh  and  also  assists  flexion.     It  is  suppKcd  by  ihc  obturator  and  femoral  nerves. 

The  adductor  longus  (T'igs.  296  and  297)  is  a  thick,  flat,  almost  triangular  muscle,  situ: 
between  the  pectineus  and  the  gracilis.  It  arises  by  a  rather  narrow  but  short  and  strong  ten 
from  the  sujMTior  pubic  ramus,  between  the  origins  of  the  pectineus  and  gracilis,  becomes  dccidi 
broader  as  it  passes  downward,  and  is  inserted  by  a  short  tendon  into  the  middle  third  of  the  ir 
lip  of  the  linea  aspera.  The  fibers  of  the  muscle  ]>ursuc  a  direction  similar  lo  those  of  the  pi 
neus,  although  they  run  more  directly  downward.  If  the  muscle  is  well  developwl  its  u])per  r 
gin  is  immediately  continuous  with  the  lower  margin  of  the  [lectineus,  and  while  il  is  situ: 
between  the  [x-ctincus  and  the  gracili.s  above,  its  lower  jwrtion  lies  upon  the  adductor  magi 
which  is  exposed  between  the  adductor  longus  and  the  gracilis.  The  upper  portion  of  the  adt 
tor  longus  covers  the  adductor  brevis,  the  lower  the  adductor  magnus,  its  tendon  of  insertio 
concealed  by  the  sarlorius  and  is  adherent  to  the  origins  of  the  vastus  medialis  (see  page  2 
and,  together  with  the  sartorius  and  the  inguinal  ligament,  the  muscle  forms  a  triangle,  the  jem 
triangle  (triangle  of  Scarpa). 

The  adductor  longus  is  supplied  by  the  obturator  nerve;  it  adducts  the  thigh. 

The  gracilis  (Fig.  207)  is  a  long,  thin,  slender  muscle,  situated  upon  the  inner  asfKCt  of 
thigh.  It  arises  by  a  flat  tendon  from  the  su]>erior  and  inferior  rami  of  the  pubis  near  the  s 
physis,  becomes  somewhat  broader  at  first,  but  s(X)n  narrows  and,  just  above  the  knee-jc 
passes  into  a  long,  round,  slender  tendon  which  runs  to  the  inner  border  of  the  tubercle  of 
tibia  and  radiates  into  the  pes  anserinus  as  the  second  tendon  of  that  structure. 
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The  muscle  is  supplied  by  the  obturator  nerve.  When  the  knee  is  extended,  it  adducts  the  thigh  and  assists  in  the 
flexion  of  the  knee-joint,  and,  when  the  knee  is  flexed,  rotates  the  leg  inward. 

The  adductor  brevis  (Fig.  298)  is  a  long,  broad,  rather  thick  muscle  which  is  situated  in 
the  middle  layer  of  the  adductors  (behind  the  pectineus  and  adductor  longus,  but  in  front  of  the 
adductor  magnus).  It  is  longer  than  the  pectineus,  shorter  than  the  adductor  longus,  and  is 
usually  completely  concealed  by  these  two  muscles.  It  arises  from  the  superior  ramus  of  the 
pubis,  nearer  the  obturator  foramen  than  the  adductor  longus,  and  its  fibers  pursue  a  course 
similar  to  those  of  the  latter  muscle,  but  not  so  oblique,  to  the  upper  third  of  the  inner  lip  of  the 
linea  aspera  of  the  femur. 

The  ner\'c-supply  and  the  function  are  like  those  of  the  adductor  longus. 

The  adductor  magnus  (Figs.  296  to  298,  301,  and  302)  is  the  strongest  of  the  adductors. 
It  forms  the  deepest  layer  and  is  situated  most  posteriorly,  arising  from  the  inferior  pubic  ramus 
and  from  the  lower  border  of  the  tuberosity  of  the  ischium.  Its  upper  fibers  pass  but  slightly 
downward,  the  middle  are  more  oblique,  and  the  lower  and  innermost  fibers  pursue  an  almost 
vertical  direction;  the  upper  and  middle  fibers  pass  behind  the  adductor  longus  and  brevis  to  a 
muscular  or  short  tendinous  insertion  into  the  upper  two-thirds  of  the  inner  lip  of  the  linea  aspera; 
the  lower,  almost  vertical  fibers,  however,  pass  into  a  round  slender  tendon  which  runs  to  the 
lowest  portion  of  the  linea  aspera  and  to  the  internal  epicondyle  of  the  femur.  At  about  the  lower 
third  of  the  thigh  this  insertion  contains  an  elongated  orifice,  known  as  the  tendinous  adductor 
opening  (Fig.  298),  which  has  tendinous  boundaries  and  gives  passage  to  the  femoral  vessels. 

Between  the  tendinous  origin  of  the  vastus  mcdialis  and  the  short  tendinous  insertions  of 
the  adductor  brevis,  longus,  and  magnus,  there  is  a  deep  groove  which  is  converted  into  a  canal, 
the  adductor  (Hunter^s)  cafialy  by  the  sartorius.  It  contains  the  femoral  vessels,  and  the  tendi- 
nous fibers  of  both  groups  of  muscles  are  interwoven  in  this  situation  to  form  a  fibrous  vascular 
sheath. 

While  the  greater  portion  of  the  anterior  surface  of  the  adductor  magnus  is  covered  by  the 
adductor  longus  and  brevis,  its  posterior  surface  lies  upon  the  flexor  muscles,  and  it  is  consequently 
situated  between  these  two  sets  of  muscles.     The  sciatic  nerve  lies  upon  its  ix)sterior  surface. 

The  adductor  minimus  (Figs.  295,  301,  302)  is  a  small,  flat,  approximately  quadrangular 
muscle,  which  frequently  appears  to  be  simply  the  upper  portion  of  the  adductor  magnus,  with 
which  it  is  always  directly  continuous.  It  arises  from  the  inferior  pubic  ramus  or  from  the  junc- 
tion of  the  inferior  rami  of  the  pubis  and  ischium,  its  upper  fibers  being  almost  horizontal,  and 
running  below  (distal)  and  parallel  to  the  quadratus  femoris  (covering  in  the  uppermost  fibers  of 
the  adductor  magnus  from  behind)  to  be  inserted  into  the  upper  end  of  the  femur  below  the  great 
trochanter  and  beside  the  gluteal  tuberosity.  Its  lower  fibers  run  obliquely  downward  and  are 
inserted,  together  with  those  of  the  adductor  magnus,  into  the  upper  extremity  of  the  inner  lip 
of  the  linea  aspera.    The  sciatic  nerve  lies  also  upon  the  adductor  minimus  (see  page  2 13). 

The  adductor  magnus  and  minimus  are  chiefly  supplied  by  the  obturator  nerve  and  partly  also  by  the  sciatic  nerve. 
Their  action  is  similar  to  that  of  the  other  adductors. 

The  obturator  extemus  (Figs.  298  and  299)  belongs  to  the  adductor  group  only  on  account 
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Fig.  301. — The  deep  layer  of  the  posterior  hip  muscles  and  the  superficial  layer  of  the  flexors  of  the 

thigh  region. 
The  glutaius  raaximus  and  medius  and  the  obturator  internus  have  been  removed. 

F'iG.  302. — The  deep  layer  of  the  posterior  hip  muscles  and  the  deep  layer  of  the  flexors  of  the  thigh 

region. 
The  glutieus  ma-ximus  and  medius,  the  quadratus  fcmoris,  the  long  head  of  the  biceps,  and  the  scmitcndinosus  have 
been  removed. 


of  its  position  and  innervation.  It  is  situated  upon  the  outer  and  lower  surface  of  the  pubis 
and  ischium  and  is  completely  covered  by  the  pcctineus,  the  adductor  longus,  and  the  adductor 
brevis.  Like  the  obturator  intcmus  within  the  pelvis,  it  arises  from  the  pubis,  from  the  ischium, 
and  from  the  obturator  membrane.  It  becomes  narrower  and  thicker,  nms  over  the  lesser  tro- 
chanter, and  passes  over  and  behind  the  insertion  of  the  iliopsoas,  along  the  neck  of  the  femur 
between  the  gemellus  inferior  and  quadratus  femoris,  largely  covered  by  the  latter  muscle,  to  the 
trochanteric  fossa,  where  it  is  inserted  beside  the  obturator  intcmus.  The  muscle  becomes  ten- 
dinous a  short  distance  before  its  insertion. 

The  obturator  externus  is  supplied  by  the  obturator  nerve.     It  acts  as  an  external  rotator. 

THE  POSTERIOR  GROUP,  THE  FLEXORS. 

This  group  consists  of  but  three  muscles,  the  biceps  femoris,  the  semitendinosuSy  and  the  semi- 
membranosus, which  have  a  more  or  less  common  origin  from  the  ischial  tuberosity;  as  they  pass 
toward  the  knee  they  are  grouped  in  such  a  way  that  the  biceps  is  external  and  the  semitendi- 
nosus  and  semimembranosus  internal.  The  three  muscles  lie  in  the  posterior  femoral  region  and 
their  origins  are  concealed  by  the  gluta}us  maximus. 

The  biceps  femoris  (Figs.  301,  302)  is  a  large,  strong  muscle  which  is  composed  of  a  long 
biarlicular  and  of  a  short  monarticular  licad  and  belly.  The  long  head  (Fig.  301)  is  a  rather 
strong  tendon  which  arises  in  intimate  connection  with  the  semitendinosus  from  the  lower  aspect 
of  the  tuberosity  of  the  ischium.  It  passes  downward  and  becomes  continuous  with  a  broad  mus- 
cular Ix'lly,  which  at  first  lies  behind  the  adductor  magnus  and  then  passes  markedly  outward  to 
take  up  a  position  behind  the  vastus  lateralis.  At  the  lower  third  of  the  thigh  it  receives  the 
second  head  or  short  liead  (Fig.  302),  which  is  short  and  rhomboid,  and  arises  from  the  lower 
half  of  the  outer  lip  of  the  linea  aspera. 

At  the  junction  of  the  two  heads,  or  somewhat  above  it,  the  posterior  surface  of  the  long 
head  possesses  a  distinct  aix)neurosis  which  is  directly  continuous  with  the  tendon  of  insertion. 
The  short  head  is  muscular  throughout  its  entire  course. 

The  two  heads  unite  just  alx)ve  the  knee-joint  and  the  muscle  is  inserted  by  a  tendon  into 
the  capitulum  of  the  fibula.  The  inner  margin  of  the  biceps  forms  one  of  the  boundaries  of  the 
{)opliteal  fossa  (see  page  220). 

The  long  head  of  the  biceps  is  supplied  by  the  tibial  nerve,  and  the  short  head  by  the  peroneal  ner\'e. 

The  semitendinosus  (Fig.  301)  is  muscular  in  its  upper  two-thirds  and  tendinous  in  its 
lower  third.     At  its  origin  from  the  tuberosity  of  the  ischium  it  is  completely  adherent  to  the  long 
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head  of  the  biceps,  although  its  tendon  is  somewhat  shorter,  and  its  muscle  portion  frequently 
exhibits  a  tendinous  intersection.  In  the  lower  fourth  of  the  thigh  it  passes  into  a  cylindrical  ten- 
don which  is  inserted  into  the  inner  surface  of  the  tubercle  of  the  tibia  and  forms  the  lowermost 
tendon  of  the  pes  anserinus  (Fig.  298). 

The  three  tendinous  expansions  of  the  sartorius,  gracilis,  and  semitendinosus  forming  the 
pes  anserinus  (Fig.  298)  are  peculiar  in  that  they  form  fan-like  radiations  between  which  are 
situated  thin  membranes.  The  broad  tendinous  surface  of  the  pes  anserinus  is  separated  from 
the  bone  by  the  anserine  bursa  (Fig.  298).  In  addition  to  its  attachment  to  the  tibia,  the  pes 
anserinus  is  also  intimately  connected  with  the  crural  fascia. 

The  semilcndinasus  is  supplied  by  the  tibial  nerve.     It  flexes  the  leg  and  rotates  it  inward. 

The  semimembranosus  (Fig.  302)  is  a  very  peculiar  muscle.  Its  upper  third  or  half  con- 
sists of  a  flat  membranous  tendon,  then  follows  a  flat  but  very  thick  muscular  belly,  which  finally 
terminates  at  its  insertion  in  a  flattened  round  tendon.  The  muscle  arises  from  the  tuberosity 
of  the  ischium,  in  front  of  the  long  head  of  the  biceps  and  the  semitendinosus,  by  a  flat  tendon 
which  lies  between  the  posterior  surface  of  the  adductor  magnus  and  the  upper  portion  of  the  semi- 
tendinosus; upon  the  outer  side  it  extends  downward  as  far  as  the  middle  of  the  thigh,  while  it 
is  somewhat  shorter  upon  its  inner  aspect.  From  this  tendon  are  given  off  muscular  fasciculi 
which  pass  from  above  downward  and  from  without  inward,  and  become  continuous  with  a 
more  rounded  tendon  situated  upon  the  inner  side  of  the  muscle  and  commencing  at  the  middle 
of  the  thigh.  This  tendon  of  insertion  passes  to  the  internal  tubercle  of  the  tibia,  a  small  por- 
tion radiates  into  the  obliciue  popliteal  ligament  (see  page  135),  and  some  fibers  also  run  ante- 
riorly to  the  inner  margin  of  the  tibia.  Beneath  the  tendon  of  the  semimembranosus  there  is 
situated  a  bursa  which  communicates  with  the  knee-joint,  the  bursa  0}  the  semimembranosus  (see 
page  136). 

While  the  upper  portion  of  the  semimembranosus  is  situated  in  front  of  the  semitendinosus 
and  the  long  head  of  the  biceps,  in  the  lower  third  of  the  thigh,  the  muscle  lies  internal  to  the 
bice])S,  together  with  which  it  forms  the  upper  boundary  of  the  popliteal  fossii  (see  below). 

The  nerve-supply  and  the  function  of  the  semimembranosus  are  similar  to  those  of  the  semitendinosus,  and  it  also 
acts  as  a  tensor  of  the  capsular  ligament  of  the  knee-joint. 

THE  MUSCLES  OF  THE  LEG. 

THE  MUSCLES  OF  THE  POSTERIOR  SURFACE.    THE  CALF  MUSCLES. 

The  muscles  of  the  [)Osterior  aspect  of  the  leg  (Figs.  303  to  305)  are  composed  of  two  layers: 
a  superficial  layer  formed  by  the  triceps  surcp,  and  a  deeper  layer,  consisting  of  the  poplitetis  above 
and  of  the  tibialis  posterior ,  flexor  hallucis  longus,  and  flexor  digitoriim  longus  below. 

THE  SUPERFICIAL  LAYER,  THE  TRICEPS  SURAE. 

The  triceps  surae  consists  of  a  superficial  biarticular  and  bicipital  ix)rtion,  the  gastroc- 
nemius, and  of  a  deeper  monarticular  |)ortion,  the  soleus. 

The  gastrocnemius  (Fig.  303)  is  a  flat,  elongated,  distinctly  bicipital  and  very  strong  muscle, 
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Fig.  303. — The  superficial  muscles  of  the  calf  of  the  leg. 

Fig.  304. — The  second  layer  of  the  calf  muscles.     The  gastrocnemius  has  been  removed. 

Fig.  305. — The  deep  musculature  of  the  calf,  seen  from  behind  and  from  the  inner  side. 

The  triceps  surae  has  been  removed. 


which  is  situated  upon  the  posterior  aspect  of  the  knee  and  leg;  its  muscular  belly  is  situated 
chiefly  in  the  sural  region,  while  its  tendinous  portion  is  located  in  the  posterior  crural  region. 
The  two  heads,  the  inner  Jiead  {gastrocnemius  medialis)  and  the  outer  head  {gastrocnemius  later- 
alis) y  arise  J^y  tendons  from  the  upper  extremities  of  the  epicondyles  of  the  femur  and  exhibit 
aponeuroses  upon  their  internal  and  external  surfaces,  extending  downward  almost  to  the  middle 
of  the  muscle.  Beneath  the  somewhat  stronger  inner  head  is  situated  a  bursa  which  communi- 
cates with  the  interior  of  the  knee-joint,  the  inner  gastrocnemial  bursa  (Fig.  304)  (see  also  page 
136).  Both  heads  of  the  muscle  pass  immediately  over  the  posterior  surface  of  the  knee-joint 
forming  the  inferior  boundary  of  the  popliteal  fossa,  and  below  the  articulation  they  become 
broader  and  are  united  in  such  a  manner  that  their  line  of  union  is  indicated  by  a  median  groove 
which  extends  almost  to  their  insertion  into  the  common  tendon.  Somewhat  below  the  middle 
of  the  leg,  the  muscular  tissue  terminates  rather  suddenly  in  a  broad  tendon  which  becomes  nar- 
rower and  fuses  with  that  of  the  soleus. 

The  soleus  (Fig.  304)  is  a  flat,  very  broad,  and  rather  thick  muscle,  the  upper  portion  of 
which  is  covered  by  the  gastrocnemius,  the  lower  portion  being  situated  immediately  beneath  the 
deep  fascia  to  either  side  of  the  gastrocnemius  tendon.  The  muscle  arises  from  the  capitulum, 
posterior  surface,  and  outer  border  of  the  fibula«  from  the  popliteal  line  and  the  surface  immedi- 
ately.below  it  upon  the  posterior  surface  of  the  tibia,  and  from  a  tendinous  arch  passing  over  the 
popliteal  vessels  between  the  tibia  and  fibula,  the  tendinous  arch  of  the  soleus.  Shortly  after  its 
origin  the  muscle  becomes  broader,  and  exhibits  upon  its  ix)sterior  aspect  an  aponeurosis  which 
is  continuous  with  a  tendon  which  fuses  with  that  of  the  gastrocnemius  and  also  receives  the 
insertions  of  lower  lying  lateral  muscular  fasciculi.  This  tendon  of  the  triceps  sura^,  broad  at  first 
and  becoming  narrower  and  thicker  as  it  passes  downward,  is  know-n  as  the  calcaneal  tendon  {tendo 
Achillis),  It  is  the  strongest  tendon  in  the  entire  body  and  is  inserted  into  the  upper  margin 
of  the  tuberosity  of  the  calcaneus. 

The  triceps  surae  also  includes  the  plantaris  (Fig.  304),  a  small  muscle  with  a  very  short  but 
rather  strong  belly  and  a  very  long  slender  tendon.  It  arises  from  the  external  epicondyle  of  the 
femur,  to  the  inner  side  of  and  somewhat  above  the  outer  head  of  the  gastrocnemius,  which  partly 
covers  it,  and  the  short  muscular  belly  is  directed  obliquely  outward  and  downward  between  the 
gastrocnemius  and  soleus.  The  slender  tendon  lies  upon  the  inner  side  of  the  soleus,  runs  down- 
ward along  the  inner  margin  of  the  tendo  Achillis,  and  fades  away  partly  into  this  structure  and 
partly  into  the  deep  fascia  of  the  leg. 

The  triceps  surie  is  supplied  by  the  tibial  ncrv'c.  It  produces  plantar  flexion  of  the  foot.  The  plantaris  acts  as  a 
tensor  of  the  tendo  Achillis.  , 

THE  POPLITEUS. 

The  popliteus  (Figs.  304  and  305)  is  a  flat  triangular  muscle  which  is  in  a  class  by  itself.  It 
is  situated  in  the  same  layer  as  the  soleus,  with  which  it  is  directly  related  by  its  lower  and  outer 
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margin,  and  is  covered  by  the  gastrocnemius;  it  runs  immediately  over  the  posterior  surface  of 
the  knee-joint.  It  arises  (inserts)  by  a  tendon  from  the  external  epicondyle  of  the  femur  and  from 
the  arcuate  popliteal  ligament  and  inserts  (arises)  in  the  triangular  area  above  the  popliteal  line 
upon  the  posterior  surface  of  the  tibia.  The  lower  portion  of  the  muscle  is  covered  by  a  fascia, 
aponeurotic  in  character,  which  also  gives  origin  to  muscular  fibers.  Beneath  the  tendon  of  origin 
(insertion)  is  situated  the  popliteal  bursa  (see  page  136),  which  communicates  with  the  knee- 
joint. 

The  popliteus  is  supplied  by  the  tibial  nerve.  It  acts  as  a  tensor  of  the  articular  capsule  of  the  knee-joint  and 
helps  to  rotate  the  tibia  inward  (when  the  knee  is  flexedV 

THE  DEEP  LAYER. 

The  muscles  of  this  layer  (Fig.  305)  (the  position  of  which  has  been  previously  described) 
have  experienced  a  peculiar  displacement  with  reference  to  those  of  the  anterior  group,  since  the 
tibialis  posterior  is  pushed  away  from  the  tibia  and  situated  in  the  middle,  while  the  flexor  digi- 
torum  lies  against  the  tibia;  the  flexor  hallucis  consequently  lies  upon  the  fibula,  and  therefore 
to  the  outer  and  not  to  the  inner  side  of  the  flexor  digitorum,  as  might  be  expected.  The  correct 
relation  is  restored  by  a  crossing  of  the  muscles,  that  of  the  tibialis  posterior  occurring  in  the  leg, 
white  the  tendons  of  the  flexor  hallucis  and  of  the  flexor  digitorum  do  not  cross  until  they  reach 
the  sole  of  the  foot. 

The  tibialis  posterior  (Figs.  305  and  312)  is  a  long,  rather  flat,  distinctly  penniform  muscle 
(the  lower  portion  is  only  semipenniform),  which  arises  by  a  short  tendon  from  the  upper  portion 
of  the  posterior  surface  of  the  tibia,  from  the  interosseous  membrane,  and  from  the  inner  surface 
of  the  fibula  beside  the  flexor  digitorum,  which  frequently  partly  covers  it.  Immediately  below 
this  origin  a  very  strong  tendon  appears  in  the  middle  of  the  muscle,  verging  gradually  to  its  inner 
border,  and  pa|pL*s  behind  the  internal  malleolus  to  the  sole  of  the  foot.  The  tendon  is  inserted 
chiefly  into  the  tuberosity  of  the  navicular  bone  (Fig.  312),  some  fasciculi  being  directly  prolonged 
to  the  internal  cuneiform  and  others  radiating  also  to  the  remaining  cuneiform  bones  and  extend- 
ing as  far  as  the  culx)id. 

Above  the  malleolus,  the  tibialis  posterior  crosses  beneath  the  flexor  digitorum,  so  that  its 
tendon  assumes  a  position  internal  to  that  of  the  latter  muscle.  Behind  the  malleolus  it  is  situated 
within  a  tendon-sheath  in  the  laciniate  ligament  (see  page  231). 

The  tibialis  posterior  is  sujiplied  by  the  tibial  nerve.  It  produces  i)lantar  flexion  of  the  f<x>t  and  also  elevates  the 
inner  margin  of  the  sole  (supination). 

The  flexor  digitorum  longus  (Figs.  305  and  311)  resembles  the  tibialis  posterior  in  its 
external  appearance.  It  is  penniform  alx)ve,  semipenniform  below,  and  lies  at  first  upon  the  tibia 
and,  in  the  lower  fourth  of  the  leg,  between  the  tibialis  posterior  and  the  flexor  hallucis,  the  former 
muscle  being  crossed  by  it  at  a  slightly  higher  level.  The  muscle  arises  from  the  posterior  surface 
and  interosseous  crest  of  the  tibia,  and  its  tendon,  like  that  of  the  tibialis  posterior,  is  developed 
upon  the  inner  border  of  the  muscle.  This  tendon  is  situated  to  the  outer  side  of  that  of  the 
tibialis  posterior  and  runs  beneath  the  laciniate  ligament  to  the  sole  of  the  foot  (Fig.  311),  where 
it  divides  into  four  tendons  for  the  outer  four  toes.     These  perforate  the  tendons  of  the  flexor 
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Fig.  306. — The  muscles  of  the  anterior  surface  of  the  lower  leg  and  of  the  dorsum  of  the  foot.     The 

transverse  crural  ligament  has  been  removed. 

Fig.  307. — The  muscles  of  the  lower  leg  and  of  the  dorsum  of  the  foot,  seen  from  the  side. 


digitorum  brevis  and  pass  to  the  ungual  phalanges.     (Further  details  as  to  the  relations  of  the 
tendons  are  given  on  page  231.) 

The  muscle  is  supplied  by  the  tibial  nerve  and  flexes  the  second  to  the  fifth  toes  (especially  the  ungual  phalanges). 

The  flexor  hallucis  longus  (Figs.  305  and  311)  resembles  the  other  two  muscles  in  this  group, 
but  it  is  somewhat  shorter  and  stronger  and,  at  the  same  time,  distinctly  penniform.  It  is  the 
most  external  muscle  of  the  group  and  preserv^es  this  relation  throughout  the  leg.  It  arises  by  a 
short  tendon  from  the  posterior  surface  and  outer  border  of  the  fibula,  below  the  origin  of  the 
soleus,  i.  e.,  from  the  lower  two- thirds  of  the  bone,  extending  downward  to  just  above  the  malle- 
olus. A  thick  tendon  which  is  situated  in  the  center  of  the  broad  muscle,  commences  in  the  middle 
of  the  leg  and  passes  through  the  outer  compartment  of  the  laciniate  ligament  to  the  sole  of  the 
foot  (Fig.  311),  where  it  crosses  the  tendon  of  the  flexor  digitorum  and  runs  to  the  ungual  phalanx 
of  the  great  toe  and  indirectly  also  to  the  other  toes. 

The  muscle  is  supplied  from  the  tibial  nerve.     It  flexes  the  great  toe  and  indirectly  also  the  four  lesser  toes. 

THE  MUSCLES  OF  THE  OUTER  SIDE  OF  THE  LEG,  THE  PERONiEI. 

The  posterior  borders  of  both  of  these  muscles  are  in  relation  with  the  soleus  and  with  the  deep 
flexor  group,  while  their  anterior  margins  are  in  relation  with  the  muscles  of  the  extensor  group, 
from  which  they  are  separated  in  the  lower  third  of  the  leg  by  the  lower  portion  of  the  shaft  of  the 
fibula  and  the  external  malleolus.     They  are  situated  in  the  external  crural  region. 

The  peronseus  longus  (Figs.  306  and  307)  is  a  very  long,  distinctly  semipenniform  muscle, 
which  arises  by  indistinctly  separated  anterior  and  posterior  heads.  The  anterior  head  is  a  short 
tendon  from  the  head  of  the  fibula,  the  contiguous  portion  of  the  external  condyle  of  the  tibia  and 
the  crural  fascia;  the  posterior  springs  from  the  upper  two-thirds  of  the  outer  surface  and  outer 
border  of  the  fibula.  At  the  junction  of  the  middle  and  upper  thirds  of  the  leg,  both  heads 
pass  into  a  slightly  flattened  tendon  upon  the  anterior  surface  of  the  muscle,  w^hich  broadens  as 
it  descends  and  passes  beneath  the  retinucnla  peroncForum  (Fig.  307)  (see  page  230)  in  the  groove 
behind  the  external  malleolus,  to  the  outer  side  of  the  sole  of  the  foot.  Deep  down  in  the  sole 
the  tendon  lies  in  the  groove  of  the  cuboid  (Figs.  311  and  312),  is  provided  with  a  thick  sesamoid 
cartilage  or  sesamoid  bone,  and  passes  to  the  tuberosity  of  the  metatarsal  bone  of  the  great  toe, 
some  fibers  being  prolonged  to  the  internal  cuneiform  and  to  the  base  of  the  second  metatarsal  bone. 

The  ])erona'us  longus  almost  entirely  conceals  the  origin  of  the  peronaeus  brevis;  in  the  lower 
j)art  of  the  leg  the  latter  may  be  seen  both  in  front  of  and  behind  the  margins  of  the  perona*us 
longus  or  its  tendon. 

The  pcroiKi'u.s  longus  is  supplied  from  the  [KTont-al  nerve.  It  abducts  the  foot,  assists  in  producing  plantar  flexion, 
and  elevates  the  outer  margin  of  the  sole  (pronation). 
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The  peronseus  brevis  (Figs.  306,  308,  and  315)  is  shorter  than  the  longus,  which  it  markedly 
resembles,  and  by  which  it  is  largely  concealed.  It  arises  from  the  outer  surface  and  anterior 
border  of  the  lower  half  of  the  fibula  as  far  down  as  the  upper  margin  of  the  external  malleolus. 
The  tendon  commences  in  the  middle  of  the  upper  portion  of  the  muscle  and  then  passes  to  the 
anterior  margin  in  a  similar  manner  to  that  of  the  perona^us  longus;  it  is  situated  in  front  of  the 
tendon  of  the  perona^us  longus,  passing  with  it  in  the  groove  of  the  external  malleolus  and  beneath 
the  retinacula  peronaeorum  (see  page  230)  to  the  tuberosity  of  the  fifth  metatarsal  bone,  which  it 
embraces  by  a  wide  insertion  (Fig.  315).  Some  fibers  of  the  tendinous  insertion  are  usually  pro- 
longed into  the  dorsal  aj:)oneurosis  of  the  little  toe. 

The  peronajus  brevis  is  supplied  also  from  the  i>croneal  nerve.  It  abducts  the  foot  and  assists  in  the  production  of 
dorsal  flexion  and  pronation. 

THE  ANTERIOR  GROUP,  THE  EXTENSORS. 

The  outer  margin  of  this  group  is  in  relation  with  the  peronaii,  but  othersvise  it  is  entirely 
isolated,  since  its  inner  margin  is  bounded  by  the  inner  surface  of  the  tibia.  The  muscles  of  this 
group  are  situated  in  the  anterior  crural  region. 

The  tibialis  anterior  (Figs.  306  and  316)  is  a  long  muscle  which  is  broad  above  and  narrow 
below.  It  is  the  strongest  muscle  of  the  group  and  arises  from  the  outer  surface  of  the  tibia  as  far 
upward  as  the  external  condyle  and  from  the  interosseous  membrane.  The  upper  third  of  the 
muscle  is  markedly  adherent  to  the  deep  fascia  of  the  leg,  and  somewhat  below  the  middle  of  the 
leg  it  develops  a  Hat,  broad  tendon  which  becomes  thicker  and  narrower  as  it  descends.  This 
tendon  passes  beneath  the  cruciate  ligament  (see  page  229)  to  the  dorsum  of  the  foot,  and  upon 
reaching  the  inner  margin,  is  inserted  into  the  inner  and  plantar  surfaces  of  the  internal  cunei- 
form bone  and  into  the  inner  border  of  the  base  of  the  first  metatarsal  bone. 

The  muscle  is  supplied  by  the  deep  branch  of  the  peroneal  ner\'c.  It  effects  dorsal  flexion  and  elevation  of  the 
inner  marj^in  of  the  foot  (supination). 

The  extensor  hallucis  longus  (Figs.  306  and  316)  is  a  rather  weak  semipenniform  muscle 
lying  to  the  outer  side  of  the  tibialis  anterior  and  between  it  and  the  extensor  digitorum.  These 
two  muscles,  j)articularly  the  latter,  conceal  the  greater  portion  of  the  origin  of  the  extensor 
hallucis,  which  is  from  the  inner  surface  of  the  lower  two-thirds  of  the  fibula  and  from  the 
adjacent  portion  of  tlie  interosseous  membrane.  Almost  immediately  after  its  origin,  a  tendon 
is  formed  which  is  situated  in  the  anterior  and  inner  i)ortion  of  the  muscle;  it  receives  muscular 
fibers  which  are  directed  obliquely  from  above  downward  and  from  without  inward  and  passes 
beneath  the  cruciate  ligament  to  the  dorsal  surface  of  the  great  toe. 

The  muscle  is  supplied  by  the  deej)  branch  of  the  fwroneal  nerve.     It  extends  the  great  toe. 

The  extensor  digitorum  (communis)  longus  (Figs.  306  and  315)  is  the  outermost  muscle 
of  the  group,  and  is  stronger  than  the  extensor  hallucis,  which  it  otherwise  resembles.  The 
upper  portion  of  this  muscle  is  narrow  and  arises  from  the  upper  end  of  the  fibula  between  the 
perona^us  longus  and  the  tibialis  anterior,  but  its  greater  portion  arises  from  the  anterior  border 
of  the  fibula,  extending  downward  to  just  above  the  malleolus,  and  from  the  interosseous  mem- 
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Fig.  308.— ^The  muscles  of  the  dorsum  of  the  foot. 

The  compartments  of  the  cruciate  ligament  have  been  opened  and  the  tendons  of  the  long  extensors  cut  off  shortly 
before  their  insertions.   . 

.         Fig.  309. — The  plantar  aponeurosis. 

Fig.  310. — The  superficial  layer  of  the  plantar  muscles. 
The  plantar  fascia  has  been  largely  removed  from  the  surface  of  the  flexor  digitorum  bre\as. 


brane.  The  upper  portion  of  the  muscle  is  adherent  to  the  origin  of  the  tibialis  anterior  and 
to  the  deep  fascia  of  the  leg.  The  tendon  is  situated  in  the  anterior  margin  of  the  muscle  and 
receives  the  middle  and  inferior  fibers,  which  pursue  a  course  similar  to  those  of  the  extensor 
hallucis.  During  its  passage  through  the  cruciate  ligament  or  just  above  it,  the  tendon  sub- 
divides into  four  flat,  rather  weak  tendons,  which  run  to  the  dorsal  aponeuroses  of  the  second 
to  the  fifth  toes. 

The  peronaeus  tertius  (Figs.  306  and  315)  seems  to  be  a  part  of  the  extensor  digitorum. 
It  arises  from  those  fibers  of  the  latter  muscle  which  come  from  the  lower  portion  of  the  fibula ; 
its  flat  tendon  runs  beneath  the  cruciate  ligament  with  those  of  the  extensor  digitorum  and  is 
inserted  by  means  of  a  flat  tendinous  expansion  into  the  dorsal  surface  of  the  fifth  metatarsal 
bone. 

The  extensor  digitorum  extends  the  four  outer  toes;  and  the  peronaeus  tertius  assists  in  [)roducing  dorsal  flexion  of 
the  foot.     Both  muscles  are  supplied  by  the  deep  branch  of  the  peroneal  nerve. 


THE  HUSCLES  OF  THE  FOOT. 

THE  MUSCLES  OF  THE  DORSUM. 

Unlike  the  back  of  the  hand,  the  dorsal  aspect  of  the  foot  is  provided  with  two  short 
extensor  muscles. 

The  extensor  hallucis  brevis  (Figs.  306,  308,  and  315)  is  a  small,  flat,  triangular  muscle 
which  is  situated  upon  the  dorsal  surface  of  the  bones,  joints,  and  ligaments  of  the  tarsus.  It 
arises  in  common  with  the  extensor  digitorum  brevis,  with  which  it  is  adherent,  from  the  dorsal 
surface  of  the  calcaneus,  passes  forward  and  inward,  and  in  the  region  of  the  base  of  the  first 
metatarsal  bone  becomes  continuous  with  a  flat  narrow  tendon  which  runs  over  the  metatarsal 
bone  beneath  the  tendon  of  the  extensor  longus,  the  two  tendons  together  forming  the  dorsal 
aponeurosis. 

The  extensor  digitorum  brevis  (Figs.  306,  308,  and  315)  arises  together  with  the  preceding 
muscle  from  the  dorsal  surface  and  the  adjacent  portion  of  the  lateral  surface  of  the  calcaneus, 
and  subdivides  into  three  (rarely  four)  muscular  bellies  which  terminate  in  verj'  slender  tendons 
passing  to  the  second,  third,  and  fourth  toes,  and  fusing  with  the  tendons  of  the  extensor  digi- 
torum longus  to  form  dorsal  aponeuroses. 

Both  muscles  upon  the  dorsum  of  the  foot  arc  supplied  by  the  deep  peroneal  ncr\'e.  They  extend  the  toes.  A 
tendon  for  the  little  toe  is  rarely  present. 
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THE  MUSCLES  OF  THE  SOLE  OF  THE  FOOT. 

The  muscles  of  the  sole  differ  materially  from  those  of  the  palm,  since  in  addition  to  the 
groups  for  the  great  and  little  toes  there  is  also  a  central  muscular  mass.  This  central  group 
is  formed  by  the  flexor  digitorum  bre\is  and  the  quadratus  planta?,  an  accessory  head  of  the 
flexor  digitorum  longus  which  arises  in  the  foot.  The  superficial  muscles  of  the  sole  are  covered 
by  the  plantar  aponeurosis  (plantar  fascia)  (Fig.  309)  (see  page  233),  with  which  they  are  partly 
adherent. 

THE  MUSCLES  OF  THE  MIDDLE  OF  THE  SOLE  OF  THE  FOOT. 

The  flexor  digitorum  brevis  (Fig.  310)  is  a  thick  elongated  muscle  entirely  covered  by 
the  plantar  fascia,  and  forms  the  middle  plantar  eminence  (see  page  233)  (Fig.  309).  It  arises 
by  a  short  tendon  from  the  inner  tubercle  of  the  calcaneus  and  from  the  plantar  fascia,  with 
which  the  entire  proximal  half  of  the  muscle  is  adherent.  Just  in  front  of  the  middle  of  the 
sole  it  subdivides  into  four  bellies,  terminating  in  four  flat  tendons,  which  behave  in  exactly 
the  same  manner  as  do  those  of  the  flexor  digitorum  sublimis  in  the  hand,  i.  e,,  they  are  per- 
forated by  the  tendons  of  the  flexor  longus  in  the  region  of  the  proximal  phalanges  and  are 
inserted  chiefly  into  the  second  phalanges. 

The  posterior  portion  of  the  flexor  digitorum  brevis  is  in  immediate  relation  with  the  two 
abductors  (hallucis  and  digiti  V)  which  form  the  middle  and  external  plantar  eminences  (Fig. 
309),  and  the  origin  of  the  muscle  is  especially  adherent  to  the  abductor  hallucis.  Its  anterior 
portion  covers  the  tendons  of  the  flexor  digitorum  longus  and  the  lumbricales  and  is  in  relation 
on  either  side  with  the  short  muscles  of  the  great  and  little  toes. 

The  muscle  is  supplied  by  the  internal  plantar  ner\'e. 

The  quadratus  plantae,  also  termed  the  flexor  accessorius  iand  the  caro  quadrata  Sylvii 
(Fig.  311),  may  be  regarded  as  a  plantar  head  of  the  flexor  digitorum  longus.  It  is  situated 
upon  the  dorsal  surface  of  the  flexor  brevis  and  is  entirely  covered  by  the  latter  muscle.  It 
takes  origin  by  means  of  two  heads,  of  which  the  inner  is  usually  the  stronger,  from  the  plantar 
surface  of  the  calcaneus  and  from  the  long  plantar  ligament,  and  the  flat  and  approximately 
quadrangular  muscle  inserts  into  the  outer  margin  of  the  tendon  of  the  flexor  longus  digitorum 
as  it  i)asses  obliquely  across  the  sole  of  the  foot  from  within  outward  and  from  behind  forward. 
The  insertion  occurs  before  the  flexor  longus  tendon  has  subdivided  into  its  four  digital  slips 
and  after  it  has  crossed  the  tendon  of  the  flexor  hallucis.  At  the  crossing  of  these  tendons  they 
assume  their  proper  positions  (see  page  222)  and  are  always  connected  by  anastomotic  fibers. 
While  the  tendon  of  the  flexor  hallucis  runs  in  the  long  axis  of  the  toe,  and  consequently  in  the 
axis  of  traction,  those  of  the  flexor  digitorum  pursue  an  obUque  course  as  above  described  and 
deviate  from  the  axis  of  traction  by  about  30  degrees. 

The  quadratus  plantac  is  supplied  by  the  external  plantar  nerve.  It  converts  the  oblique  axis  of  traction  of  the 
tendons  of  the  flexor  digitorum  longus  into  a  straight  one  and  increases  the  traction  upon  the  tendons. 
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Fig.  311 . — The  middle  layer  of  plantar  muscles. 

The  flexor  digitorum  brevis,  the  abductor  hallucis,  and  the  abductor  digiti  quinti  have  been  removed;  the  tendon- 
sheaths  of  the  digits  and  of  the  j>eronaeus  longus  have  been  opened. 

Fig.  312. — The  deep  layer  of  plantar  muscles. 

The  tendons  of  the  flexor  digitorum  longus,  the  flexor  hallucis  longus,  and  the  quadratus  plant®  have  been  removed. 


THE  MUSCLES  OF  THE  BALL  OF  THE  GREAT  TOE. 

The  muscles  of  the  ball  of  the  great  toe  differ  from  those  of  the  thenar  eminence  not  only 
in  their  number  but  also  in  the  fact  that  one  of  them  arises  from  the  posterior  extremity  of  the 
calcaneus  and  the  other  two  from  the  anterior  portion  of  the  tarsus.  The  ball  of  the  great  toe 
consequently  contains  one  long  and  two  short  muscles,  while  all  four  muscles  of  the  thenar 
eminence  are  practically  of  the  same  length,  on  account  of  the  shortness  of  the  carpus. 

The  abductor  hallucis  (Fig.  310)  is  a  long,  triangular,  penniform  muscle  which  occupies 
the  entire  inner  margin  of  the  foot  and  whose  origin  is  situated  immediately  alongside  of  that 
of  the  flexor  digitorum.  It  forms  the  internal  plantar  eminence  (Fig.  309)  and  arises  from 
the  inner  tubercle  of  the  calcaneus  from  the  adjacent  portion  of  the  inner  surface  of  that  bone, 
from  the  laciniate  ligament,  and  also  from  the  plantar  aponeurosis,  which  covers  the  muscle 
completely  by  the  radiations  of  its  middle  portion.  Soon  after  its  origin,  a  flat  strong  tendon 
develops  in  the  middle  of  the  muscle,  which  is  inserted  by  means  of  the  internal  sesamoid  bone 
into  the  first  phalanx  of  the  great  toe  and  into  its  dorsal  aponeurosis.  The  flexor  hallucis  brevis 
is  situated  between  the  tendons  of  the  abductor  hallucis  and  flexor  hallucis  longus. 

The  muscle  is  supplied  by  the  internal  plantar  nerve.     Its  chief  function  is  the  abduction  of  the  great  toe.* 

The  flexor  hallucis  brevis  (Figs.  311  and  312)  is  much  shorter  than  the  abductor.  It 
arises  partly  from  the  plantar  surfaces  of  the  middle  and  external  cuneiform  bones  and  partly 
from  the  tendinous  prolongations  of  the  long  plantar  ligament  which  form  the  sheath  of  the 
peronajus  longus.  Like  the  flexor  pollicis  bre\ds,  the  insertion  of  the  muscle  divides  into  two 
slips,  between  which  passes  the  tendon  of  the  flexor  hallucis  longus.  The  inner  slip,  together 
with  the  adductor  hallucis,  passes  into  the  tendon  of  the  internal  sesamoid  bone;  the  outer  slip, 
together  with  the  adductor  hallucis,  passes  to  the  external  sesamoid  bone.  The  outer  margin 
of  the  muscle  is  in  relation  with  the  abductor,  the  inner  with  the  adductor  hallucis. 


i  The  muscle  flexes  the  great  toe  and  is  supplied  partly  by  the  internal  plantar  nerve  and  partly  by  the  external  plantar 

nerve. 

The  adductor  hallucis  (Fig.  312)  is  a  distinctly  bicipital  muscle  and  the  two  heads  do 
not  unite  until  they  almost  reach  the  insertion.  The  oblique  head  is  a  round,  strong,  elongated 
muscle  arising  from  the  plantar  surface  of  the  external  cuneiform  bone,  in  common  with  and 
partly  adherent  to  the  flexor  hallucis,  from  the  bases  of  the  second  and  third  metatarsal  bones, 

♦The  marked  development  of  most  of  the  muscles  of  the  great  and  little  toes,  in  spite  of  the  limited 
range  of  motion  of  these  digits  within  the  usual  coverings  of  the  foot,  allows  of  the  conclusion  that  these  muscles  not 
only  movr  th«*  iocs,  but  that  they  play  an  imixDrtant  role  in  supporting  the  arch  of  the  foot,  especially  since  the  abductor 
digiti  V  docs  not  extend  to  the  toe  at  all,  but  is  inserted  into  the  practically  immovable  fifth  metatarsal  lx)ne. 
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THE  MUSCLES  OF  THE  SOLE  OF  THE  FOOT. 

The  muscles  of  the  sole  differ  materially  from  those  of  the  palm,  since  in  addition  to  the 
groups  for  the  great  and  little  toes  there  is  also  a  central  muscular  mass.  This  central  group 
is  formed  by  the  flexor  digitorum  brevis  and  the  quadratus  plantar,  an  accessory  head  of  the 
flexor  digitorum  longus  which  arises  in  the  foot.  The  superficial  muscles  of  the  sole  are  covered 
by  the  plantar  aponeurosis  (plantar  fascia)  (Fig.  309)  (see  page  233),  with  which  they  are  partly 
adherent. 

THE  MUSCLES  OF  THE  MIDDLE  OF  THE  SOLE  OF  THE  FOOT. 

The  flexor  digitorum  brevis  (Fig.  310)  is  a  thick  elongated  muscle  entirely  covered  by 
the  plantar  fascia,  and  forms  the  middle  plantar  eminence  (see  page  233)  (Fig.  309).  It  arises 
by  a  short  tendon  from  the  inner  tubercle  of  the  calcaneus  and  from  the  plantar  fascia,  with 
which  the  entire  proximal  half  of  the  muscle  is  adherent.  Just  in  front  of  the  middle  of  the 
sole  it  subdivides  into  four  bellies,  terminating  in  four  flat  tendons,  which  behave  in  exactly 
the  same  manner  as  do  those  of  the  flexor  digitorum  sublimis  in  the  hand,  i.  e.,  they  are  per- 
forated by  the  tendons  of  the  flexor  longus  in  the  region  of  the  proximal  phalanges  and  are 
inserted  chiefly  into  the  second  phalanges. 

The  posterior  portion  of  the  flexor  digitorum  brevis  is  in  immediate  relation  with  the  two 
abductors  (hallucis  and  digiti  V)  which  form  the  middle  and  external  plantar  eminences  (Fig. 
309),  and  the  origin  of  the  muscle  is  esjxjcially  adherent  to  the  alxluctor  hallucis.  Its  anterior 
portion  covers  the  tendons  of  the  flexor  digitorum  longus  and  the  lumbricales  and  is  in  relation 
on  either  side  with  the  short  muscles  of  the  great  and  little  toes. 

The  muscle  is  supplied  by  the  internal  plantar  ner\-e. 

The  quadratus  plantae,  also  termed  the  flexor  accessorius  iand  the  caro  quadraia  Sylvii 
(Fig.  311),  may  be  regarded  as  a  plantar  head  of  the  flexor  digitorum  longus.  It  is  situatc^d 
upon  the  dorsal  surface  of  the  flexor  brevis  and  is  entirely  covered  by  the  latter  muscle.  It 
takes  origin  by  means  of  two  heads,  of  which  the  inner  is  usually  the  stronger,  from  the  plantar 
surface  of  the  calcaneus  and  from  the  long  plantar  ligament,  and  the  flat  and  approximately 
quadrangular  muscle  inserts  into  the  outer  margin  of  the  tendon  of  the  flexor  longus  digitonim 
as  it  ])asses  oblicjuely  across  the  sole  of  the  foot  from  within  outward  and  from  behind  forward. 
The  insertion  occurs  before  the  flexor  longus  tendon  has  sulxlivided  into  its  four  digital  slips 
and  after  it  has  crossed  the  tendon  of  the  flexor  hallucis.  At  the  crossing  of  these  tendons  they 
assume  their  proper  positions  fsee  page  222)  and  are  always  connected  l)y  anastomotic  filx?rs. 
While  the  tendon  of  the  flexor  hallucis  runs  in  the  long  axis  of  the  toe,  and  consequently  in  the 
axis  of  traction,  those  of  the  flexor  digitorum  pursue  an  oblique  course  as  above  described  and 
deviate  from  the  axis  of  traction  by  about  30  degrees. 

The  quadratus  plantie  is  supplif<l  by  the  external  j)lantar  nerve.  It  (onverts  the  oljlique  axis  of  traction  of  the 
tendons  of  the  flexor  digitorum  longus  into  a  straight  <.)ne  and  increases  the  trai  tion  uj)on  the  tendons. 
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and  especially  from  the  anterior  extremity  of  the  long  plantar  ligament  (sec  page  141).  The 
broad  muscular  belly  is  at  first  situated  in  the  middle  of  tho  sole,  covering  the  plantar  interossei, 
and  it  then  passes  inward  toward  the  external  sesamoid  bone  of  the  great  toe,  and  in  this  situation 
unites  with  the  weaker  transverse  head.  This  arises  by  a  purely  muscular  origin  from  the  plantar 
aspect  of  the  tarsometatarsal  joints  of  the  second  to  the  fifth  toes;  it  remains  muscular  until 
its  insertion,  while  the  oblique  head  usually  exhibits  an  aponeurosis  before  reaching  this  point. 
Both  heads  are  inserted  together  into  the  first  phalanx  of  the  great  toe,  the  tendon  of  insertion 
containing  the  external  sesamoid  bone. 

The  adductor  hallucis  is  supplied  by  the  external  plantar  nerve.     Its  chief  function  is  adduction  of  the  great  toe. 

THE  MUSCLES  OF  THE  BALL  OF  THE  LITTLE  TOE. 

The  muscles  of  this  group  correspond  to  those  of  the  hypothenar  eminence  both  in  number 
and  in  function,  but  the  abductor  is  much  longer  than  the  other  two  muscles. 

The  abductor  digit!  quinti  (Fig.  310)  resembles  the  abductor  hallucis  not  only  in  its  posi- 
tion but  in  many  other  respects.  It  forms  the  external  plantar  eminence,  and  is  thick  and  broad 
behind  and  narrow  and  tendinous  in  front.  It  arises  by  a  short  tendon  from  the  outer  tubercle 
of  the  calcaneus  beside  the  flexor  digitorum  bre\is,  and  also  quite  extensively  from  the  plantar 
aponeurosis,  which  covers  the  greater  portion  of  the  muscle.  The  insertion  is  partly  into  the 
tuberosity  of  the  fifth  metatarsal  bone  and  partly  into  the  outer  border  of  the  first  phalanx  of 
the  little  toe.  The  inner  margin  of  the  abductor  digiti  V  is  in  relation  with  the  flexor  digitorum 
brevis  behind  and  with  the  flexor  digiti  V  brevis  in  front. 

It  is  sup[)lied  by  the  external  plantar  nerve.     Its  special  function  is  abduction  of  the  little  toe. 

The  flexor  digiti  quinti  brevis  (Figs.  310  and  311)  is  a  small  elongated  muscle  which 
arises  chiefly  from  the  anterior  portion  of  the  long  plantar  ligament  (see  page  141)  and  is 
inserted  by  a  short  tendon  into  the  first  phalanx  of  the  Uttle  toe.  It  is  in  relation  externally 
with  the  third  plantar  interosseous  muscle. 

The  opponens  digiti  quinti  (Fig.  311)  is  smaller  but  somewhat  broader  than  the  flexor 
brevis,  the  two  muscles  having  a  common  origin.  It  inserts  into  the  outer  border  of  the  anterior 
portion  of  the  fifth  metatarsal  bone,  extending  forward  almost  as  far  as  the  head.  The  muscle 
is  almost  entirely  covered  by  the  abductor  digiti  V. 

The  flexor  and  opiK)nens  digiti  V  are  sui)plied  by  the  external  plantar  nerve.  Their  chief  functions  arc  indicated  by 
their  names. 

THE  INTEROSSEI  PEDIS. 

There  are,  as  in  the  hand,  four  dorsal  and  three  plantar  interossei  (Figs.  312  to  314); 
the  former  arise  by  two  heads,  the  latter  by  one.  The  difference  between  the  hand  and  the 
foot  consists  in  the  fact  that  not  the  middle  but  the  second  toe  receives  the  tendons  of  two  dorsal 
interossei  (the  first  and  the  second),  while  the  third  and  the  fourth  pass  from  the  outer  side  into 
the  extensor  tendons  of  the  third  and  fourth  toes  (Fig.  313).  The  inner  head  of  the  first  dorsal 
interosseous  is  poorly  develoj>ed;  it  arises  only  from  the  base  of  the  first  metatarsal  bone  and 
from  the  ligaments  of  the  tarsometatarsal  joint,  not  from  the  shaft  of  the  bone. 
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The  plantar  htterossei  (Fig.  314)  are  stronger  than  the  dorsal.  They  arise  from  the  outer 
borders  of  the  three  outer  metatarsal  bones  and  pass  to  the  same  borders  of  the  corresponding 
toes. 


The  interossci  pedis  are  supplied  by  the  cxicmal  plantar  nerve.     Their  [unctions  ore  the  same  as  [hose  of  the  palmar 
:i,  with  certain  modifications  dependent  upon  [he  diflerence  in  their  position  (see  page  103)- 


THH  LUMBRICAI-ES. 

The  lumbricales  (Fig.  311)  of  the  foot  arise  from  the  tendons  of  the  flexor  digitorum  longus; 
the  first  lumbricalis  has  a  single  origin  from  the  inner  margin  of  the  first  tendon  and  the  other 


Fio.  313. — Diagram  of  dorsal 


Fig.  3:4. — Dbgram  of  the  plantar 


three  ha\e  a  bicipital  origin.  In  the  vicinity  of  the  metatarsophalangeal  joints,  they  pass  from  ' 
the  inner  side  into  the  dorsal  aponeuroses  of  the  toes.  At  their  insertions  are  usually  situated  1 
small  bursa;,  the  lumbrical  bursir. 

These  muscles  are  supplied  in  a  variable  manner  partly  by  the  external  plantar  nerve  and 
partly  by  the  internal  plantar  nerve.  Their  functions  are  similar  to  the  corresi>onding  muscles 
in  the  hand  (sec  page  203). 
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THE  SYNOVIAL  SHEATHS  OF  THE  FOOT. 

Like  the  tendons  of  the  muscles  of  the  forearm,  the  muscles  of  the  leg  run  in  synovial  sheaths 
as  they  pass  into  the  foot.  The  rctinacula  of  these  synovial  sheaths  are  formed  partly  by  rein- 
forcements of  the  deep  fascia  and  partly  by  processes  of  the  ligaments  of  the  foot. 

Upon  the  dorsum  of  the  foot  (Fig.  315)  are  situated  three  synovial  sheaths;  one  for  the 
tibialis  anterior,  one  for  the  extensor  hallucis  longus,  and  a  common  one  for  the  tendons  of  the 


I»J€,ior  iKToneal  relinaculum  0/  prronavs  Tendon  and  „,f^j ;//  /w'um  brtvis  dis'UoTum  longus 

hngus  ti»don-shtatk  0/ 

ptronims  hrevi! 

Fig.  315. — The  Icndon-shcalhs  and  rviinacula  of  dorsum  and  exlernal  surface  of  Ihe  foot  (somewhat  diagtammalic). 


extensor  digitorum  longus  and  peronteus  terlius.  They  commence  in  the  leg  and  extend  for 
a  variable  distance  upon  the  dorsum  of  the  foot.  Their  retinaculum  is  chiefly  formed  by  a  rein- 
forcement of  the  dorsal  fascia  of  ihc  fool,  ihe  cruciate  {anterior  annular)  ligament,  which  arises 
from  the  outer  surface  of  the  calcaneus,  where  it  is  adherent  to  the  interosseous  talocalcancal 
ligament,  and  divides  into  a  distal  and  a  proximal  band  which  form  almost  a  right  angle  with 
each  other  (Fig.  306).  The  proximal  band  runs  to  the  internal  malleolus,  the  dislal  to  the  dorsal 
surfaces  of  the  na\'icular  and  internal  cuneiform  bones,  and  when  the  latter  band  is  prolong( 
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The  plantar  interossei  (Fig.  314)  arc  sironger  than  the  dorsal.  They  arise  from  the  outer 
borders  of  the  three  outer  metatarsal  bones  and  pass  to  the  same  borders  of  the  corresponding 
toes. 

The  interossei  pedis  are  supplied  by  the  external  plantar  nerve.  Their  funetions  arc  the  same  as  those  of  the  palmar 
interossei,  nilh  certain  modifications  dependent  upon  the  diO'erence  in  [heir  position  (see  page  103). 

THE  LUMBRICALHS, 

The  lumbricales  (Fig.  ^-^  1 1 )  of  the  ff>ot  arise  from  the  tendons  of  ihc  flexor  digilorum  longus ; 
the  first  lumbricalis  has  a  single  origin  from  the  inner  margin  of  the  first  tendon  and  the  other 


Fig.  313, ^Diagram  of  dorsal 


Ftc.  314. — Diagram  of  Ihc  plantar 


three  ha\'e  a  bicipital  origin.  In  the  vicinity  of  the  metatarsophahingcal  joints,  they  pass  from 
the  inner  side  into  the  dorsal  aponeuroses  of  the  toes.  At  their  insertions  are  usually  situated 
small  bursa?,  the  lumhrical  bursa. 

These  muscles  are  supplied  in  a  variable  manner  partly  by  the  external  plantar  ner\e  and 
partly  by  the  internal  plantar  nerve.  Their  fimctions  are  similar  to  the  corresponding  muscles 
in  the  hand  (sec  page  203). 
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These  sheaths  are  held  in  place  by  the  laciniaie  {internal  annular)  ligament  (Figs.  305  and  316), 
a  wide,  poorly  defined  band  which  commences  at  the  internal  malleolus  and  passes  partly  to  the 
inner  and  upper  border  of  the  calcaneus  and  partly  to  the  plantar  surface  of  the  foot  as  far  for- 
ward as  the  navicular  bone.  It  contains  three  distinctly  separated  compartments  for  the  three 
synovial  sheaths. 

In  the  sole  of  the  foot,  in  addition  to  the  continuations  of  the  synovial  sheaths  of  the  flexor 
hallucis  longus  and  digitprum  longus,  there  is  situated  the  special  synovial  sJteath  0}  th^  perofueus 
longuSy  which  surrounds  the  tendon  of  this  muscle  in  its  passage  across  the  sole  within  the  groove 
of  the  cuboid  (Figs.  311,  312,  and  316)  and  almost  to  the  point  of  its  insertion.*  This  sheath 
is  at  first  situated  above  (dorsal  to)  the  flexor  digitorum  brevis  and  the  tendon  of  the  longus, 
and  its  retinaculum  is  furnished  by  a  prolongation  of  some  of  the  fibers  of  the  long  plantar  liga- 
ment which  pass  beyond  the  cuboid  to  the  base  of  the  metatarsal  bones  (see  page  141). 

The  flexor  tendons  of  the  toes  also  possess  synovial  sheaths  which  resemble  those  in  the 
fingers,  although  they  are  correspondingly  shorter  and  smaller.  The  longest  sheath  is  usually 
that  for  the  tendon  of  the  flexor  pollicis  longus.  The  retinacula  for  these  sheaths  are  the  vaginal 
ligaments y  which  are  analogous  to  the  similar  structures  in  the  fingers  (see  page  205). 

Within  the  synovial  sheaths  of  the  second  to  the  fifth  toes  exactly  the  same  relations  obtain 
which  \\c  have  previously  observed  in  the  fingers,  since  the  weak  tendons  of  the  flexor  digitorum 
brevis  are  perforated  by  the  much  stronger  tendons  of  the  flexor  digitorum  longus  (see  page  207). 

THE  FASCLE  OF  THE  LOWER  EXTREMITY. 

The  lower  extremity  is  enveloped  in  a  very  strong  fascia  (Figs.  317  to  320)  which  is  unus- 
ually thick  in  certain  situations.  In  the  different  regions  of  the  extremity  this  fascia  receives 
corresponding  names,  and  we  consequently  speak  of  the  iliac  fascia  the  fascia  lata,  the  crural 
fascia,  the  dorsal  fascia  of  the  foot,  and  the  plantar  aponeurosis. 

THE  ILIAC  FASCIA. 

The  iliac  fascia  covers  the  anterior  surface  of  the  iliopsoas  above  the  inguinal  ligament. 
At  the  inner  margin  of  the  psoas  major  this  fascia  is  continuous  with  the  pelvic  fascia;  at  the 
outer  margin  it  i)asscs  into  the  thigh  with  the  iliopsoas  and  joins  the  pectineal  fascia  to  form 
the  iliopectineal  jascia,  a  portion  of  the  fascia  lata  (see  page  232).  In  doing  this  the  fascia  is 
attached  to  the  anterior  superior  spine  of  the  ilium,  to  the  inguinal  ligament,  and  to  the  iliopec- 
tineal eminence  (the  iliopectineal  ligament)  and  divides  the  space  beneath  the  inguinal  ligament 
into  two  compartments,  an  outer  compartment  for  the  iliopsoas  and  the  femoral  nene,  the  lacuna 
musculorum^  and  an  inner  one  for  the  femoral  vessels,  the  lacuna  vasorum.  The  iliac  fascia  is 
directly  continuous  with  the  transversalis  fascia  (see  page  163).  The  lacuna  vasorum  is  rounded 
off  and  bounded  internally  by  the  lacunar  (Gimbemat^s)  ligament  (see  page  164),  and  forms 
the  internal  femoral  ring  (see  page  233). 

THE  FASCIA  OF  THE  THIGH,  FASQA  LATA. 
The  fascia  lata  (Figs.  317  and  318)  consists  of  two  layers  which  are  separated  only  in  certain 

situations,  and  its  different  portions  vary  greatly  in  thickness.     It  is  composed  of  longitudinal 

♦Within  this  sheath  the  tendon  of  the  perona^us  longus  develops  a  sesamoid  bone  (or  cartilage). 
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Fig.  317. — The  fascia  of  the  thigh  seen  from  in  front. 

Fig.  318. — The  fascia  of  the  thigh  seen  from  behind. 

Fig.  319. — The  fascia  of  the  lower  leg  seen  from  behind. 

Fig.  320. — The  fascia  of  the  lower  leg,  seen  from  in  front,  and  the  dorsal  fascia  of  the  foot. 


and  transverse  fasciculi  which  arc  so  arranged  that  sometimes  one  set  and  sometimes  the  other 
preponderates,  or  lx>lh  may  occur  together.  In  a  general  way  the  posterior  portion  of  the  fascia 
lata  is  stronger  than  the  anterior  and  the  external  portion  is  decidedly  thicker  than  the  internal. 

Uj)on  the  posterior  surface  of  the  thigh  the  ver}-  thin  su{x?rficial  layer  of  the  fascia  lata  covers 
the  glulafus  maximus,  while  the  deep  layer  passes  beneath  the  muscle,  and  over  that  portion 
of  the  gluteus  medius  which  is  not  covered  by  the  maximus,  the  fascia  assumes  a  markedly 
tendinous  or  aponeurotic  character  and  is  termed  the  gluteal  fascia  (Figs.  238,  240,  and  241). 
In  the  gluteal  sulcus  (Fig.  318),  over  the  lower  iK)rtion  of  the  gluta*us  maximus,  the  fascia  con- 
tains numerous  strong  transverse  fasciculi,  and  ()^•e^  the  flexor  muscles  it  is  of  average  thickness 
and  is  com]K)sed  chiefly  of  transverse  fasciculi  which  are  especially  well  markal  in  the  j^opliteal 
region,  where  the  suixTficial  layer  of  the  fascia  lata  covers  in  the  ix)pliteal  space  and  its  con- 
tents, the  deep  layer  enveloj)ing  its  muscular  margins. 

The  strongest  portion  of  the  fascia  lata  is  situated  upon  the  outer  side  of  the  thigh  and  is 
known  as  the  iliotibUil  (or  Maissiat\s)  band  (Figs.  2(X)  and  318).  This  band  is  composed  chiefly 
of  strong  tendinous  longitudinal  fasciculi  and  receives  the  insertion  of  the  tensor  fasciie  lata** 
and  of  a  portion  of  the  gluta'us  maximus  (see  i)age  211).  Its  lower  extremity  is  attached  to 
the  external  tul)erosity  of  the  ti])ia,  and  l)eneath  it  is  situated  the  vastus  hiterah's  with  its  large 
aj)oneurosis.  In  the  lower  jx^rtion  of  the  thigh  the  fascia  lata  gives  off  a  septum  upon  either 
side,  and  these  pass  l>etween  the  femoral  muscles  to  the  lips  of  the  h'nea  aspera,  forminj^ 
the  IntenMl  and  exterpial  intermuscular  septa.  Just  l>elow  the  inguinal  ligament  the  fascia  lata 
is  com])Osed  of  two  layers.  The  superficial  layer  passes  over  the  anterior  surface  of  the  siir- 
torius  and  the  great  femoral  vessels;  the  i)Osteri<)r  g(K*s  iK'hind  the  s;irtorius  and  covers  in  the 
iliopectineal  foss;i  (see  i>age  210)  and  the  grcM)ve  Ix'tween  the  vastus  medialis  and  the  adductors. 
Over  the  adductor  muscle  the  fascia  is  very  thin  and  transparent.  The  ])orti()n  of  it  coverinfc 
the  jXTlineus  is  also  called  the  pectineal  jascia:  it  unites  with  the  lower  extremity  of  the  iliac 
fascia  lo  form  the  iliopectineal  jascia  covering  the  fl(X)r  of  the  ih'oj)ectineal  fossii. 

Immediately  IhIow  the  inguinal  ligament  the  su]>erficial  layer  of  the  fascia  lata  exhibits  a 
free  internal  margin,  the  jahijnrm  margin  {V\\i.  317^  which,  together  with  the  i)ectineal  fa.scia, 
bounds  a  round  or  oval  depression  in  the  fa^^cia  lata,  the  ircal  jossa  (saj)henous  0])ening).  The 
inferior  j)()rtion  of  the  fall  iform  margin,  which  pa>ses  almost  imperceptibly  into  the  jxxtineal  fascia, 
is  called  the  injerior  coniit,  while  the  superior  portion,  extending  upward  to  the  lacunar  ligament, 
is  termed  the  superior  cornu.  The  opening  of  the  oval  fossa  is  covered  by  a  portion  of  the 
sui)erticial  layer,  the  crihrijorm  jascia,  which  contains  a  considerable  cjuantity  of  fat  and 
cjuite  a  number  of  foramina,  the  largest  t;f  which  gives  passage  to  the  great  saphenous  vein  (the 
internal  saphenous  vein).     This  vein  comes  from  the  foot  and  leg,  runs  upon  the  fascia  lata,  and 

*  Thf  ^urfai  I*  of  ihc  tensor  fasc  in-  lala*  is  also  ( ovtTc^l  l»v  a  vitv  thin  lavcr  of  tlu-  f.iscia  lata. 
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empties  into  the  femoral  vein,  which  is  situated  in  the  region  of  the  oval  fossa.  The  oval  fossa  (the 
saphenous  op)ening)  is  the  external  or  subcutaneous  femoral  ring  and  the  external  orifice  of  the 
femoral  canal.  (For  a  more  detailed  description  the  reader  is  referred  to  the  text-books  and 
atlases  of  topographic  anatomy.) 

THE  FASCIA  OF  THE  LEG,  FASCIA  CRURIS. 

The  fascia  cruris  (Figs.  319  and  320)  envelops  the  muscles  of  the  leg,  but  is  wanting 
over  the  inner  surface  of  the  tibia;  it  is  thickest  anteriorly  below  the  knee,  where  it 
is  adherent  to  the  extensors,  the  peronaei,  and  the  tendons  of  the  pes  anserinus.  It 
gives  off  the  anterior  iftiermuscular  septum,  which  passes  between  the  extensors  and  the 
peronaei  to  the  anterior  border  of  the  fibula,  and  the  posterior  intermuscular  septum, 
which  passes  between  the  peronaei  and  the  flexors  to  the  posterior  border  of  the  fibula, 
and  its  upper  and  inner  portion  is  adherent  to  the  pes  anserinus  (see  page  219).  Upon  the 
posterior  aspect  of  the  leg  it  divides  into  a  superficial  and  a  deep  layer,  the  former  cover- 
ing the  triceps  sunc,  the  latter  the  deep  group  of  flexors;  the  triceps  sune  and  its  tendon,  the 
tendo  Achilljs,  are  consequently  completely  invested  by  this  fascia.  In  addition  to  the  previously 
described  retinacula  (see  page  230)  the  fascia  cruris  is  especially  reinforced  by  the  transverse 
crural  ligament,  which  is  composed  of  transverse  fasciculi  passing  from  the  tibia  to  the  fibula  above 
the  ankle.  It  is  situated  to  the  proximal  side  of  the  cruciate  ligament,  with  wliich  it  gradually 
becomes  continuous. 

THE  FASCLE  OF  THE  FOOT. 

WTiile  the  dorsal  fascia  of  the  foot  (Fig.  320)  is  an  exceedingly  thin  layer,  the  plantar  aponeurosis 
(Fig.  309)  is  the  thickest  i)ortion  of  the  entire  fascia  of  the  leg.  In  the  middle  of  the  sole  it  consists 
ofaver}^  thick  aponeurotic  layer,  composed  chiefly  of  longitudinal  fasciculi  with  some  fibers  which 
pass  obliquely  toward  the  lateral  margins  of  the  foot.  The  pn)ximal  portion  of  the  aponeurosis  arises 
from  the  inner  and  outer  tubercles  of  the  calcaneus  and  is  closely  adherent  to  the  long  muscles 
of  the  foot  which  take  their  origins  from  the  same  bony  points;  it  is  considerably  thicker  than 
the  broader  distal  |>ortion.  The  aponeurosis  together  with  the  long  muscles  forms  the  three 
plantar  eminences  (internal^  middle^  and  externhl;  seepages  225  to  227).  Its  lateral  portions  are 
much  weaker  than  the  central  portion,  and  the  thickest  part  of  the  lateral  portion  is  situated  over 
the  origin  of  the  alxluctor  digiti  V.  Numerous  slender  fasciculi  ])ass  from  the  entire  margin  of 
the  aponeurosis  to  the  skin,  and  toward  the  toes  the  aponeurosis  divides  into  four  slips,  correspond- 
ing to  the  four  outer  toes,  which  are  bound  together  by  transverse  fibers,  the  transverse  fasciculi. 
Upon  the  toes  the  aj)oneurosis  gradually  disappears  in  the  connective-tissue  layers  of  the  skin. 

Both  the  fascia  lata  and  the  fascia  cruris,  like  the  fasciae  of  the  upper  extremity,  give  passage 
to  vessels  and  nerves. 

THE  HOST  IMPORTANT  BUR&E  OF  THE  LOWER  EXTREHTTY. 

1.  The  subcutaneous  trochanteric  bursa,  the  chief  bursa  upon  the  great  trochanter. 

2.  The  trochnnieric  bursa  of  the  glutceus  maximus  (see  page  212,  Fig.  295). 

3.  The  gluteofemoral  bursce  fsee  page  212,  Fig.  295),  inconstant. 
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4.  The  sciatic  bursa  oj  the  gluiceus  maximus,  between  the  tuberosity  of  the  ischium  and  the 
glutseus  maximus. 

5.  The  anterior  {trochanteric)  bursa  oj  the  gluteus  mediuSy  between  the  tendons  of  the  glutaeus 
medius  and  maximus. 

6.  The  posterior  (trochanteric)  bursa  oj  the  glutaus  medius^  between  the  tendons  of  the 
glutaeus  medius  and  the  piriformis  (see  page  212). 

7.  The  troclianteric  bursa  oj  the  glutaus  minimus,  at  the  insertion  of  the  muscle  of  the  same 
name  into  the  great  trochanter. 

8.  The  pirijorm  bursa,  at  the   insertion  of  the  muscle  of  the  same  name  into  the  great 
trochanter. 

9.  The  bursa  oj  the  obturatorius  internus  (see  page  213,  Fig.  301). 

10.  The  bursa  oj  the  rectus  jemoris,  at  the  origin  of  the  muscle  of  the  same  name  from  the 
margin  of  the  acetabulum. 

11.  The  iliopectineal  bursa  (see  page  211,  Fig.   298)  occasionally  communicates  with  the 
hip- joint. 

12.  The  subtendinous  iliac  bursa,  at  the  insertion  of  the  iliopsoas  into  the  lesser  trochanter. 

13.  The  pectineal  bursa,  at  the  insertion  of  the  muscle  of  the  same  name. 

14.  The  superior  bicipital  bursa,  at  the  origin  of  the  long  head  of  the  biceps. 

15.  The  injerior  bicipital  bursa,  between  the  tendon  of  insertion  of  the  biceps  and  the  long 
external  lateral  ligament  of  the  knee-joint. 

16.  The  subcutaneous  prepatellar  bursa  (see  page  136,  Figs.  317  and  320). 

17.  The  subjascial  prepatellar  bursa    (see  page   136). 

18.  The  subtendinous  prepatellar  bursa  (see  page   136). 

19.  The  suprapatellar  bursa  (see  j)age    135)  communicates  almost  always  with  the  knee- 
joint. 

20.  The  subcutaneous  injrapatellar  bursa,  in  front  of  the  upper  extremity  of  the  ligamentum 
patellae  (see  page  136,  Figs.  317  and  320). 

21.  The  deep  injrapatellar  bursa  (see  jxige  135). 

22.  The  subcutaneous  bursa  oj  the  tuberosity  oj  the  tibia,  a  subcutaneous  bursa  over  the  tubercle 
of  the  tibia. 

23.  The  sartorial  bursa  (see  page  214,  Fig.  298). 

24.  The  anserine  bursa  (see  page  219,  Fig.  298). 

25.  The  popliteal  bursa  (see  pages  136  and  221)  communicates  with  the  knee-joint. 

26.  The  intertml  gastrocnemial  bursa  (see  pages  136  and  220,  Fig.  303)  also  communicates 
with  the  knee-joint. 

27.  The  semimembranous  bursa  (sec  pages  136  and  219)  may  communicate  with  the  knee- 
joint. 

28.  The  subcutaneous    external    malleolar   bursa,    subcutaneous    bursa  over   the    external 
malleolus. 

29.  The  subcutaneous  internal  malleolar  bursa,  subcutaneous  bursa  over  the  internal  mal- 
leolus. 

30.  The  bursa  oj  the  sinus  tarsi,  in  the  interosseous  ligament  in  the  sinus  tarsi  between  the 
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talocrural  and  talonavicular  articulations,  may  communicate  with  the  articular  cavity  of   the 
talocalcaneonavicular  articulation. 

31.  The  subtendinous  bursa  oj  the  tibialis  anterior y  at  the  insertion  of  the  tendon  of  the  tibialis 
anterior. 

32.  The  subtendinous  bursa  oj  the  tibialis  posterior,  at  the  insertion  of  the  tendon  of  the 
tibialis  posterior. 

T^T^,  The  subcutaneous  calcaneal  bursa,  a  subcutaneous  bursa  beneath  the  tuber  calcanei. 

34.  The  bursa  oj  the  calcaneal  tendon,  at  the  insertion  of  the  tcndo  Achillis. 

35.  The  intermetatarsophahngeal  bursa",  corresponding  to  the  intermctacarpophalangeal 
bursae. 

36.  The  lumbrical  burscp  (see  page  228). 

[As  in  the  case  of  the  iipix»r  extremity,  so  too  in  the  lower  a  classification  of  the  muscles  of  each  of  the  groups  recog- 
nized above  into  post-axial  and  pre-axial  sets  can  be  made.  Owing,  however,  to  a  rotation  which  the  lower  limb  under- 
goes during  its  development,  an  inversion  of  its  surfaces,  as  compared  with  those  of  the  upper  limb,  occurs,  so  that  the 
post -axial  muscles  of  the  thigh,  leg,  and  foot  are  situated  on  the  anterior  surface  and  the  pre-axial  muscles  on  the  posterior 
surface.  Furthermore,  there  is  not,  in  the  nerve  plexuses  of  the  lower  limb,  that  definite  separation  of  the  fibers  of  the 
pre-axial  and  post -axial  muscles  into  distinct  cords,  such  as  are  found  in  the  brachial  plexus,  but  the  pre-axial  and  post- 
axial  fibers  do  not  complete  their  separation,  as  a  rule,  until  they  have  reached  the  lower  third  of  the  thigh,  the  division 
of  the  great  sciatic  nerve  into  the  tibial  and  peroneal  ner\'es  occurring  at  about  that  level. 

Bearing  these  facts  in  mind,  a  morphological  classification  of  the  muscles  of  the  lower  limb  may  be  made  as  follows: 

I.  The  Muscles  of  the  Hip. 

(<i)  Post -axial  muscles:  gluUrus  maximus,  gluto'us  medius,  glutcpus  minimus^  and  tensor  jasci<r  later. 

(h)  Pre-axial  muscles:    iliacus,  piri/ormiSf  obturator  exlernuSf  obturator  internus^  gemelli,  and  quadratus  jemoris. 

II.  The  Muscles  of  the  Thigh. 

{a)  Post-axial  muscles:   sar tortus,  quadriceps  jemoris,  and  biceps  jemoris  (shorter  head).* 

(6)  Pre-axial  muscles:  pectineus,  gracilis,  adductor  longus,  adductor  brei'is,  adductor  magnus^  adductor  mittimus^ 
semimembranosus^  semitendinosus,  and  biceps  jemoris  (long  head). 

III.  The  Muscles  of  the  Leg. 

(a)  Post-axial  muscles:  extensor  digitorum  longus,  peromeus  tertius,  extensor  hallucis  longus,  tibialis  anterior^ 
peromrus  longus,  and  pcromrus  brei'is. 

(b)  Pre-axial  muscles:  gastrocnemius,  plantaris,  soleus,  poplitteus,  flexor  digitorum  longus,  tibialis  posterior,  flexor 
hallucis  longus,  and  quadratus  planttr.'f 

IV.  The  Muscles  of  the  Foot. 

(a)  Post -axial  muscles:    extensor  digitorum  brei'is  anrl  extensor  hallucis  brei'is. 

(b)  Pre-axial  muschs:  flexor  digitorum  brei'is,  abductor  hallucis,  flexor  brei'is  hallucis,  abductor  digiti  quinti,  oppo- 
nens  digiti  quinti^  lumbricales,  adductor  hallucis,  flexor  brei'is  digiti  quinti,  and  interossei. —Kd.] 

*  The  bice]>s  femoris  really  rei)resents  two  muscles  with  a  common  insertion;  its  long  head  is  a  pre-axial  muscle 
and  its  short  head  Ix-longs  primarily  to  the  gluteal  set  of  must  It  s. 

t  The  quadratus  planta;,  although  situated  in  the  f(X)t,  is  nevertheless  morphologically  one  of  the  muscles  of  the  leg, 
l)eing  a  derivative  of  the  same  muscle  mass  which  gives  rise  to  the  flexor  longus  hallucis  and  the  tibialis  i>osterior. 
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Abdominal  fascis,  163 
muscles,  157 
anterior,  157 

development,  164 
development,  164 
flat,  157 

development,  164 
posterior,  162 

development,  164 
straight,  161 
development,  164 
portion  of  pectoralis  major  muscle, 

167 
ribs,  128 

ring,  external,  158 
Abductor  digiti  quinti  muscle,  220, 
227 
function  of,  200,  227 
nerve  supply  of,  200,  227 
brevis  muscle,  186,  210 
hallucis  muscle,  210,  226 
function  of,  226 
nerve  supply  of,  226 
pollicis  brevis  muscle,  186,  199 
function  of,  199 
nerve  supply  of,  199 
longus  muscle,  185,  197 
function  of,  197 
nerve  supply  of,  197 
Accessory  ligaments,  108 
of  foot,  139 
plantar  ligament,  139 
process,  28 
volar  ligaments,  127 
Acetabular  fossa,  96 

notch,  96 
Acetabulum,  93,  96 
development,  96 
Acromial  extremity  of  clavicle,  85 
Acromioclavicular  articulation,  120 

ligament,  120 
Acromion  process,  84 
Adductor  brevis  muscle,  209,  216,  217 
function  of,  217 
nerve  supply  of,  217 
canal,  217 

hallucis  muscle,  210,  226 
function  of,  227 
nerve  supply  of,  227 
longus  muscle,  209,  216 
function  of,  216 
nerve  supply  of,  216 
magnus  muscle,  209,  216,  217 
function  of,  217 
nerve  supply  of,  217 
minimus  muscle,  209,  216,  217 


Adductor  minimus  muscle,  function 
of,  217 
nerve  supply  of,  217 
muscles  of  thigh,  216 
opening,  tendinous,  217 
pollicis  muscle,  186,  199 
function  of,  200 
nerve  supply  of,  200 
Aditus  orbitae,  74 
Adminiculum  linea:  albe,  163 
Ala?  of  ethmoid,  63 
of  ilium,  93,  94 

surfaces  of,  94,  95 
vomeris,  39,  65 
Alar  folds  of  knee,  135 
ligaments,  115 

portion  of  nasalb  muscle,  182 
processes,  63 
Alveolar  border  of  mandible,  71 
canals,  67 
foramina,  67 
juga,  71 

portion  of  mandible,  71 
process,  37 

of  superior  maxillarj',  66,  68 
Alveoli  for  teeth,  68,  71 
Amphiarthrosis,  108 
Anatomical  neck  of  humerus,  85 
Anatomy,  definition,  17 
descriptive,  definition,  17 
general,  definition,  17 
special,  definition,  17 
systematic,  definition,  17 
topographic,  definition,  17 
Anconeus  lateralis  muscle,  190 
longus  muscle,  189 
medialis  muscle,  190 
muscle,  185,  190  • 

function  of,  190 
nerve  supply  of,  190 
quartus  muscle,  190 
function  of,  190 
nerve  supply  of,  190 
Angiology,  definition,  17 
Angle,  external,  of  scapula,  84 
inferior,  of  scapula,  84 
infrastemal,  35 
internal,  of  scapula,  84 
mastoid,  43 
of  Louis,  34 

of  p>arietal  bone,  frontal,  59 
mastoid,  59 
occipital,  59 
sphenoidal,  59 
of  ribs,  32 
of  scapula,  external,  83 
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Angle  of  scapula,  inferior,  83 
internal,  83 
superior,  S^^  84 
of  sternum,  34 
parietal,  50 
pubic,  131 
sphenoidal,  36 
subcostal,  35 
Angular  head  of  quadratus  labii  su- 

perioris  muscle,  180 
Angulus  stemi,  34 
Ankle-joint,  137 

ligaments  of,  139 
Annular  ligament,  122 
anterior,  127,  229 
internal,  231 
of  palm,  205 
posterior,  203,  208 
Annulus  tympanicus,  58 
Anserine  bursa,  219 
Antagonist  muscles,  143 
Anterior  abdominal  muscles,  157 
development,  164 
annular  ligament,  127,  229 
arch  of  atlas,  25 
of  vertebra,  22 
articular  facet  of  calcaneus,  103 

of  tabes,  102 
atlantooccipital  membrane,  115 
belly  of  digastricus  muscle,  174 
capitular  ligament,  136 
clinoid  process,  41,  49 
condyloid  canal,  40,  45 
coronoid  process  of  mandible,  72 
costotransverse  ligament,  116 
cranial  fossa,  41 
crest  of  fibula,  10 1 
crucial  ligament,  134 
cms  of  subcutaneous  inguinal  ring, 

159 
ethmoidal  foramen,  61,  75 

fontanelle,  81 

gluteal  line,  94 

inferior  spine  of  ilium,  94 

intercondyloid  fossa,  99 

intermuscular  septum,  233 

interoccipital  synchondrosis,  47 

intertransversarius  muscle,  155 

intraoccipital  synchondrosis,  8i 

lachrymal  crest,  67 

layer  of  lumbodorsal  fascia,  156 

ligament  of  external  malleolus,  137 

longitudinal  ligament   of  vertebral 

column.  III 

muscles  of  leg,  223 

nares,  66,  76 
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Anterior  nasal  spine,  37,  68 
•  obturator  membrane,  115 
tubercle,  95 

pelvic  surface,  96 

pillar  of  subcutaneous  inguinal  ring, 

159 
|x>rtion    of    quadratus    lumborum 

muscle,  163 
sacral  foramina,  28 
sacrococcygeal  ligament,  113 
sacroiliac  ligament,  129 
superior  spine  of  ilium,  94 
surface  of  suf)erior  maxillary,  66 
of  thigh,  muscles  of,  214 
of  ulna,  87 
talocalcaneal  articulation,  138 

ligament,  140 
talofibular  ligament,  140 
talotibial  ligament,  139 
trochanteric  bursa  of  glutaeus  me- 
dius,  234 
Anterocxtemal    surface  of    humerus, 

86 
Anterointemal    surface  of    humerus, 

86 
Antibrachial  fascia,  207 
Antrum  of  Highmore,  66 

tympanic,  54,  58 
Aortic    opening  of   diaj)hragm,    165, 

166 
Apertura  piriformis,  37,  65,  66,  76 
Aperture  of  aquaxluclus  vestibuli,  ex- 
ternal, 55 
of  pelvis,  inferior,  131 

superior,  130 
of  tympanic   canaliculus,    sujjerior, 

54 
A|x*x  of  fibula,  loi 

of  patella,  99 

of  p>Tamid  of  temporal  bone,  55 
Apical  odontoid  ligament,  115 
A|X)neurosis,  143 

palmar,  198,  207,  208 
AiK)physcs,  20 
Appendicular  skeleton,  22 
Aqufeductus  cochlear,  orifice  of,  56 

vestibuli,  aperture  of,  external,  55 
Arch,  costal,  ^^ 

lumbocostal,  external,  165 
mternal,  165 

of  Hallcr,  165 

of  soleus,  220 

of  vertebriT,  22,  2;^ 

ligaments  between,  112 

I)ubir,  131 

superciliar}',  60 

tendinous,  143 

zygomatic,  38,  39,  40 
Arcuate  eminence,  54 

ligament,  128 

external,  156,  165 
internal,  165 

line,  95 

ix)pliteal  ligament,  135 
Arm,  lx)nes  of,  85 

upper,  extensor  surface  of,  muscles 
of,  189  I 

flexor  surface  of,  muscles  of,  188    ' 


Arm,  upper,  muscles  of,  185,  188 

classification,  209 
Artery,  vertebral,  25 

canal  for,  26 
Arthrodia,  no 
Articular  capsules,  108 
of  hip-joint,  132 
of  phalanges  of  foot,  137 
of  hand,  127 
cartilages,  21,  108 
circumference  of  radius,  88 

of  ulna,  88 
crest  of  sacrum,  29 
discs,  108,  118 

of  elbows,  123 
eminence,  of  occipital  bone,  40 

of  temporal  bone,  53 
margins,  108,  109 
processes,  20 
of  sacrum,  superior,  29 
of  vertebne.  23 
surfaces  of  calcaneus,  103 
of  patella,  99 
of  radius,  carpal,  89 
of  tibia,  inferior,  100 
superior,  99 
Articularis  genu  muscle,  215 

subcrureus  muscle,  215 
Articulations,  107,  108 
acromioclavicular,  1 20 
ankle,  137 

atlant(xixial,  113,  115 
atlantocpistrophic,  113 
atlantooccipital,  113,  115 
ball-and-scKket,  no 
biaxial,  no 
bilocular,  108 
calcaneoculx)id.  137,  138 
carpometacarpal,     common,      124, 

125 

of  thumb,  124,  125 
Chopart's,  13S 
cochlear,  109 
compound,  io() 
condyloid,  no 
costotransverse,  116 
coxal,  131 

cuneonavicular,  137,  138 
digital,  128,  137,  139 
ellipsoidal,  no 
gliding,  no 
hinge,  109 
hip,  131 

humeroradial,  122 
humeroulnar,  122 
intercarpal,  124 
interchondral,  117 
intermetatarsal,  137,  139 
interphalangeal,  128,  137,  139 
intertarsal,  137 
intervertebral,  in 
Lisfranc's,  130 
nietacarfKiphalangeal,  127 

of  thumb,  127 
metatars()f>halangeal,  137,  139 
of  astragalus,  137 
of  atlas,  113 
of  axis,  113 


Articulations  of  carpus,  x  24 

of  costal  cartilag^,  117 

of  elbow,  122 

of  fibula,  136 

of  fingers,  127 

of  first  and  second    cervical  verte- 
bra?, 11^ 

of  foot,  137 

of  hand, 124 

of  head,  117 

of  knee,  133 

of  pelvic  girdle,  128 

of  phalanees  of  foot,  137 
of  hand,  127 

of  pisiform  bone,  134,  125 

of  ribs  with  sternum,  116,  117 
with  vertebral  column,  26,  116, 

"7 
of  sacrum,  113 

of  shoulder,  121 

of  sternum  with  ribs,  116,  117 

of  talus.  137 

of  tibia,  136 

of  toes,  137 

of  upper  extremity,  119 

of  vertebral  column,  no 
with  ribs,  26,  116,  117 

of  wrist,  124 

pelvic,  128 

pivot,  109 

polyaxial,  no 

radiocarp>al,  124 

radioulnar,  distal,  123 
proximal,  122 

sacroiliac,  128 

saddle,  no 

simple,  109 

spheroid,  no 

spiral,  109 

sternoclavicular,  119 

sternocostal,  117 

talocalcaneal,  137,  138 

talocalcaneonavicular,  137,  138 

talocrural,  137 

talonavicular,  13S 

tarsal,  137,  138 

tarsometatarsal,  137,  139 

tem|X)romandibular,  118 

tibiofibular,  136 

transverse,  of  tarsus,  138 

trochoid,  109 

true,  108 

uniaxial,  109 

with  longitudinal  axis,  109 
with  transverse  axis,  109 

unilocular,  108 
Astragalus,  102.     See  also  Talus. 
Atlantoaxial  articulations,  113,  115 
Atlantocpistrophic  articulations^  113 
Atlantooccipital  articulation,  113,  115 

membrane,  115 
anterior,  115 
posterior,  115 
Atlas,  23,  25 

articulations  of,  113 

development  of,  31 

lateral  masses  of,  25 

transverse  ligament  of,  1x4 
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Attollens  auriculae  muscle,  1 79 
Attrahens  auriculse  muscle,  179 
Auditory  canal,  internal,  55 

foramen,  internal,  55 

meatus,  external,  38,  40 
internal,  43 
Auricular  surface  of  ilium,  95 

of  sacrum,  29 
Auricularis  anterior  muscle,  178,  179 

muscle,  178 

functions  of,  1 79 
nerve  supply  of,  179 

posterior  muscle,  178,  179 

superior  muscle,  178,  179 
Axial  skeleton,  22 
Axillary  border  of  scapula,  84 

fascia,  207 

fossa,  147 

margin  of  scapula,  83 
Axis,  23,  25 

articulations  of,  113 

dens  of,  25 

development  of,  31 

odontoid  process  of,  25 


Back,  fasciae  of,  156 
muscles  of,  144 

development  of,  156 
flat,  145 

development,  156 
long,  140 

development,  156 
short,  154 

development,  156 
Ball  of  great  toe,  muscles  of,  226 

of  little  toe,  muscles  of,  227 
Ball-and-socket  joint,  no 
Basal  ligaments,  dorsal,  127,  141 
interosseous,  127 
metatarsal,  141 
plantar,  141 
volar,  127 
Base  of  mandible,  71 
of  metacarpal  bones,  91 
of  metatarsal  bones,  105 
of  patella,  99 
of  phalanges  of  fingers,  92 

of  toes,  105 
of  scapula,  83 
Basilar  ix)rtion  of  occipital  bone,  40, 

45 
Basipharj'ngeal  canal,  49 

Basis  cranii  externa,  39 

Belly  of  muscle,  142 

Biarticular  muscles,  142 

Biaxial  joints,  no 

BicejK  brachii  muscle,  185,  188 

function  of,  189 

nerve  supply  of,  i8g 

tendon  of  long  head  of,  121 
femoris  muscle,  209,  218 

function  of,  218 

nerve  supply  of,  218 
Bichat*s  fat  mass,  182,  183 
Bicipital  bursa,  inferior,  234 
superior,  234 
groove,  external,  188,  207 


Bicipital  groove,  internal,  188,  207 
of  humerus,  85 

ridges,  86 
Bicipitoradial  bursa,  189 
Bifurcate  lieamcnt,  140 
Bilocular  jomts,  108 
Bip>enniform  muscles,  142 
Bipinnatc  muscles,  142 
Biventer  cervicis  muscle,  152 

mandibulie  muscle,  174 

muscle,  142 
Blood vt^ssels  of  bones,  21 
Bone-cartilage,  20 
Bone-marrow,  21 
Bones,  19 

bloodvessels  of,  21 

broad,  19 

calcined,  20 

composition  of,  20 

development  of,  2 1 

flat,  IQ 

heads  of,  20 

inorganic  constituents  of,  20 

irregular,  20 

long,  19.     See  also  Long  bones. 

macerated,  20 

membranous,  21,  22 

neck  of,  20 

nerves  of,  21 

nutrient  canals  of,  20 

organic  constituents  of,  20 

pneumatic,  19 

short,  19 

tissue  of,  20 

tubular,  19 

visceral,  22 
Bony  locking  mechanisms,  108,  109 

pelvis,  93 

tissue,  20 
Brachial  fascia,  207 
Brachialis  muscle,  185,  189 
function  of,  189 
nerve  supply  of,  189 
Brachioradialis  muscle,  185,  194 
function  of,  195 
nerve  supply  of,  195 
Branchiomenc  muscles,  184,  185 
Breast -bone,   22,  34.     See  also  Sier- 

num. 
Broad  bones,  19 
Buccal  fat  mass,  182,  183 
Buccinator  crest,  73 

muscle,  180,  181 
BuccopharjTigeal  fascia,  184 
Bulbus  ven<x*  jugularis  superior,  56 
Bursa?,  anserine,  210,  234 

bicipital,  inferior,  234 
superior,  234 

bicipitoradial,  189 

calcaneal,  subcutaneous,  235 

coracobrachial,  208 

cubital  interosseous,  208 

digital,  dorsal  subcutaneous,  208 

gast rocn em ial,  internal,  136,220,  234 

gluteofemoral,  212,  233 

iliopectineal,  133,  234 

infrapatellar,  deep,  135 
subcutaneous,  136,  234 


Bursas,  infraspinatus,  208 
intermetacarpophalangeal,  209 
intermetatarsophalangeal,  235 
intratendinous  olecranal,  208 
latissimus,  146 
lumbrical,  228 
malleolar,    subcutaneous    external, 

mternal,  234 
metacarpophalangeal,    dorsal    sub- 
cutaneous, 208 
mucous,  143 
of  calcaneal  tendon,  235 
of  extensor  carpi  radialis  brcvis,  208 
of  flexor  carpi  radialis,  209 

ulnaris   208 
of  glutacus  maximus,  sciatic,  234 
trochanteric,  212,  233 
medius,  anterior  trochanteric,  234 
posterior,  212 

trochanteric,  212,  234 
minimus,  trochanteric,  234 
of  latissimus  dorsi,  146 
of  lower  extremity,  233 
of  obturator  intern  us,  213 
of  obturatorius  intern  us,  213,  234 
of  rectus  femoris,  234 
of  semimembranosus  muscle,  219 
of  sinus  tarsi,  234 
of  teres  major,  208 
of  tibialis    anterior     subtendinous, 

2.S5. 
posterior  subtendinous,  235 

of  tuberosity  of  tiba,  subcutaneous, 

234 
of  upper  extremity,  208 

olecranal,  208 

pectineal,  234 

piriform,  234 

popliteal,  136,  220,  221,  234 

prepatellar,  subcutaneous,  136,  234 

subfascial,  136 

subtendinous,  136 
sartorial,  214,  234 
sciatic,  of  glutaeus  maximus,  234 
semimembranous,  136,  219,  234 
subacromial,  208 
subcutaneous  epicondylar,  208 

olecranal,  208 
subdeltoid,  186,  20S 
subscapular,  121,  188 
subtendinous  iliac,  234 

olecranal,  208 
suprapatellar,  135,  234 
synovial,  to8 

communicating,  108 
trochanteric,  212 

anterior,  of  gluteus  medius,  234 

of  glutajus  minimus,  234 
maximus,  212,  233 

posterior,  of  glutaeus  medius,  212, 

234 
subcutaneous,  233 


Calcaneal  bursa,  subcutaneous,  235 
tendons,  220 
bursa  of,  235 
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Calcaneocuboid  articulationi  1371  138 
ligament,  141 
plantar,  141 
Calcaneofibular  ligament,  140 
Calcaneonavicular  ligament,  141 
dorsal,  140 
plantar,  141 
Calcaneotibial  ligament,  139 
Calcaneus,  102,  103 

articular  surfaces  of,  103 
body  of,  103 
development,  106 
facets  of,  103 
groove  of,  103 
surfaces  of,  103 
Calf  muscles,  219 
Calvaria,  inner  aspect  of,  44 
Canal,  adductor,  217 
alveolar,  67 
auditory,  internal,  55 
basipharyngcal,  49 
carotid,  55,  58 

external  orifice  of,  40 
condyloid,  40,  45 
anterior,  40,  45 
posterior,  40 
dental,  inferior,  72 
facial,  56,  57 

geniculum  of,  57 
for  vertebral  artery,  26 

vein,  26 
Hunter's,  217 
hypoglossal,  40,  45 
infraorbital,  67 

entrance  of,  75 
inguinal,  159 
mandibular,  72 
musculotubar,  55,  58 
nasal,  75 

nasolachrymal,  64,  67,  75 
nutrient, -of  arm,  87 
of  bones,  20 
of  radius,  89 
of  temporal  l)one,  57 
palatine,  69 
phar>'n^eal,  49,  51 
pter>'Roid,  50,  78 
pterygopalatine,  51,  69 
sacral,  29 
spinal,  31 
vertebral,  31 
vidian,  50 
Canaliculi,  caroticoiympanic,  58 
Canaliculus  chordt'u  tympani,  57 
cochlea*,  orifice  of,  56 
mastoid,  58 
tympanic,  58 
Canalis  vertebralis,  31 
Canine  fossa,  66 
Caninus  muscle,  181 
Capitular  ligament,  anterior,  136 
posterior,  136 
transverse,  of  foot,  139 
of  hand,  127 
Capitulum  of  humerus,  86 

of  ulna,  88 
Capsules,  articular,  108 
of  hip-joint,  132 


Capsules,  articular,  of  phalanges  of 
foot,  137 
of  hand,  127 
Caro  quadrata  Sylvii  muscle,  225 
Caroticotympanic  canaliculi,  56,  58 
Carotid  canal,  55.  58 

external  orifice  of,  40 
foramen,  external,  56 

internal,  55 
fossa,  172,  174 
groove,  41,  48 
tubercle,  26 
Carpal  articular  surface  of  radius,  89 
bones,  82,  89 

articulations  of,  124 
central,  91 
development,  91 
supernumerary,  91 
surfaces  of,  90,  91 
eminence,  radial,  90 

ulnar,  90 
groove,  90 
ligaments,  126 
dorsal,  203,  208 

extensor    tendon   sheaths    be- 
neath, 203 
radiate,  127 
transverse,  127,  205 
volar,  208 
Carpometacarpal    articulation,    com- 
mon, 124,  125 
of  thumb,  124,  125 
ligament,  dorsal,  127 
volar   127 
Carpus,  89 

tirticulations  of,  124 
ligaments  of,  126 
Cartilages,  21 
articular,  21,  108 
bone,  20 
costal,  33 

articulations  of,  117 
intcrarticular,  108 
semilunar,  133 
functions  of,  136 
Cavities,  glenoid,  84,  121 
nasal,  76 
oral,  roof  of,  78 
orbital,  73 
pelvic,  130 
Colls,  ethmoidal,  63,  64 
frontal,  63 
lachrymal,  63,  65 
mastoid,  53 
maxillary,  63,  67 
palatine,  63,  70 
sphenoidal,  63 
Centers  of  ossification,  21 
Central  carpal  bone,  91 

tendon  of  diaphragm,  164,  165 
Cerebral  juga,  41 

of  sphenoid  hone,  50 
surfaces  of  frontal  bone,  41,  60 
of  orbital  plates,  61 
of  parietal  bone,  59 
of  sphenoid  bone,  42,  49 
of  temporal  bone,  52 
Cervical  fascia,  177 


Cervical  muscles,  prevertebral,  176 

ribs,  35 

vertebrae,    23.     Sec   also    Vertebra 
cervical. 
Cervicalis  ascendens  muscle,  149 
Chassai^ac's  tubercle,  26 
Check  ligaments,  108 
Chiasma  of  tendons,  207 
Choanse,  39    76 
Chopart*s  joint,  138 
Chorda  dorsalis,  no,  115 

tympani,  57 
Clavicle,  83,  85 

body  of,  85 

development,  85 

extremities  of,  85 
Clavicular  notches,  34 

portion  of  pectoralis  major  musdi 
167 
Clinoid  process,  anterior,  41,  49 
middle,  48 
posterior,  48 
Clivus,  43,  45,  48 
Coccygeal  comua,  30 
Coccyx,  30 

development  of,  31 

joints  of,  113 

movements  of,  113 
Cochlear  joint,  109 
Collar  bone,  85.     See  also  Clavicle, 
Colles*  ligament,  159 
Common  carpometacarpal   joint,  12^ 

125 

meatus  of  nose,  77 
Communicating  synovial  bursje,  108 
Complexus  minor  muscle,  151 

muscle,  152 
Compound  joints,  109 
Compressor  narium,  182 
Concha  nasalis  inferior,  64,  67,  77 
Concha!  nasales,  77 
media,  63 
superior,  63 
sphenoidales,  48 
Conchal  crest,  67,  6q 
Conduction  ligaments,  108 
Condyles,  20 
femoral,  98,  133 
of  occipital  bone,  45 
of  tibia,  external,  99 
internal,  90 
Condyloid  canal,  40,  45 
anterior,  40,  45 
posterior,  40 
fossa,  45 
joint,  no 

portions  of  occipital  bone,  45 
processes,  200 

of  mandible,  71,  73 

posterior,  72 
of  skull,  38 
Conoid  ligament,  120 
Coracoacromial  ligament,  120 
Coracobrachial  bursa,  208 
Coracobrachial  is  muscle,  185,  1S9 
function  of,  189 
nerve  supply  of,  189 
Coracoclavicular  fascia,  170 
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Coracoclavicular  ligament,  120 
Coracohumeral  ligament,  121 
Coracoid  process  of  scapula,  84 

tuberosity,  85 
Comua  of  fascia  lata,  232 
of  hyoid  bone,  greater,  73 
lesser,  73 
Coronal  suture,  36,  37,  79 
Coronoid  fossa,  86 

process  of  cranium,  38,  72 
of  mandible,  71,  73 
of  ulna,  87 
Comigator  supercilii  muscle,  179 
CostSB,  32.     Sec  also  Ribs. 
Costal  arch,  33 
cartilages,  33 

articulations  of,  117 
groove,  32 

portion  of  diaphragm,  164 
process,  24 
surface  of  scapula,  83 
tubercle,  ligament  of,  116 
tuberosity  of  clavicle,  85 
Costoclavicular  ligament,  1 19 
Costocoracoid  membrane,  170 
Costotransverse  articulations,  116 
foramen,  117 
ligament,  anterior,  116 
middle,  116 
posterior,  116 
superior,  116 
Cotyloid  ligament,  131 

notch,  96 
Coxal  bone,  93 

development,  96    , 
joint,  131 
Cranial  bones,  44,  45 
fossae,  41-43 
anterior,  41 
middle,  41 
posterior,  41,  43 
vault,  inner  aspect  of,  44 
Cranium,  36.     Sec  also  Skull. 
cerebrale,  44,  45 
viscerale,  44 
Cremaster  muscle,  160 
functions  of,  162 
nerve  supply  of,  162 
Cremasteric  fascia,  163 
Crest,  20 

buccinator,  73 

conchal,  67,  69 

ethmoidal,  67,  69 

for   rectus   capitis    posticus   major 

muscle,  47 
frontal,  41,  61 
infratemporal,  39,  50 
lachrymal,  anterior,  67 

posterior,  65 
nasal,  68,  69 
occipital,  external,  46 

internal,  44,  46 
of  fibula,  loi 
of  head  of  ribs,  32 
of  ilium,  94 
lips  of,  94 
of  neck  of  ribs,  32 
of  pubis,  95 

16 


Crest  of  sacrum,  29 
of  tibia,  100 

orbital,  of  sphenoidal  bone,  50 
sphenoidal,  48 
Cribriform  fossa,  232 

plate  of  ethmoid  bone,  41,  61,  62 
Crista  galli,  41,  62 
Crucial  eminence,  43,  46 
ligament,  134 
anterior,  134 
of  palm,  205 
posterior,  134 
Cruciate  ligament,  115,  229 
Crural  ligament,  transverse,  233 
Cms,  inner,  of  diaphragm,  165 
intermedium  of  diaphragm,  165 
laterale  of  diaphragm,  165 
mediale  of  diaphragm,  165 
of  subcutaneous  inguinal  ring,  an- 
terior, 159 
inferior,  158 
posterior,  159 
superior,  158 
Cubital  interosseous  bursa,  208 
Cuboid  bone  of  foot,  102,  104 

development,  106 
Cuboideonavicular   ligament,   dorsal, 
141 
plantar,  141 
Cucullaris  muscle,  145 
functions  of,  146 
nerve  supply  of,  146 
Cuneiform  bones,  external,  104 
first,  104 
internal,  104 
middle,  104 
of  foot,  102,  104 

development,  106 
of  hand,  89,  90,  91 
second,  104 
third,  104 
ligaments,  navicular  dorsal,  141 
Cuneocuboid  ligament,  dorsal,  141 
interosseous,  141 
plantar,  141 
Cuneometatarsal      ligaments,     inter- 
osseous, 141 
Cuneonavicular  articulation,  137,  138 


Deep  head  of  flexor  pollicis  brevis 
muscle,  199 
infrapatellar  bursa,  135 
layer  of  calf  muscles,  221 
of  cervical  fascia,  177 
of  extensors  of  forearm,  oblique, 
197 
straight,  197 
of  flexor  muscles  of  forearm,  192 
muscles  of  neck,  1 75 
posterior  sacrococcygeal   ligament, 

113 
temporal  fascia,  184 

Deltoid  li^ment,  139 

tuberosity,  86 

Deltoid eopectoral  triangle,  167 

Deltoideus  muscle,  185,  186 


Deltoideus  muscle,  function  of,  186 

nerve  supply  of,  186 
Dens  epistrophei,  25,  26,  114 

of  axis,  25 
Dental  canal,  inferior,  72 

foramen,  inferior,  72 
Depressor  anguli  oris  muscle,  181 

labii  inferioris  muscle,  181 

septi  nasi  muscle,  181 
Descriptive  anatomy,  definition,  117 
Designations  of  positions,  17,  18 
Diameters  of  pelvis,  131 
Diaphragm,  164 

crura  of,  165 

development,  166 

foramina  of,  166 

functions  of,  166 

nerve  supply  of,  166 
Diaphysial  center  of  ossification,  21 
Diaphysis,  19 
Diarthroses,  107,  108.    See  abo  Artie- 

ulations. 
Digastric  fossa,  40,  72 

muscle,  142,  174 
functions  of,  174 
nerve  supply  of,  174 
Digital  articulations,  128,  137,  139 

burss,  dorsal  subcutaneous,  208 

fossa,  97 
Digitate  impressions,  41 

of  sphenoid  bone,  50 
Diploc,  19 

Disarticulated  skull,  36 
Discs,  articular,  108,  118 

of  elbow,  1 23 
Distal  radioulnar  articulation,  123 
Dorsal  arch  of  vertebra,  22 

basal  ligaments,  127,  141 

border  of  metacarpal  bones,  91 
of  radius,  88 
of  ulna,  87 

calcaneonavicular  ligament,  140 

carpal  ligaments,  203,  208 

extensor    tendon    sheaths    be- 
neath, 203 

carpometacarpal  ligament,  127 

cuboideonavicular  ligament,  141 

cuneocuboid  ligament,  141 

fascia  of  hand,  207,  208 

intercarpal  ligament,  127 

intercuneiform  ligament,  141 

interossei  muscles,  227 

ligaments  of  foot,  140 

naviculari -cuneiform  ligaments,  141 

radiocarpal  ligament,  126 

subcutaneous  digital  burs®,  208 
metacarpophalangeal  bursa;,  208 

surface  of  radius,  88 
of  scapula,  83 
of  ulna,  87 

talonavicular  ligament,  140 

tarsal  ligaments,  140 

tarsometatarsal  ligaments,  141 
Dorsum,  muscles  of,  224 

sells,  41,  48 
Douglas'  line,  161 
Ductus  endolymphaticus,  55 


242 

Elbow,  articular  disc  of,  123 

articulations  of,  133 
Elbow-joint,  lai 

movements  of,  1*3 
Ellipsoidal  join),  no 
Embryology,  definition,  17 
Eminence,  arcuate,  54 

articular,  of  temporal  bone,  40,  53 

carpal,  radial,  90 
ulnar,  90 

crucial,  43,  46 

frontal,  60 

hypothenar,  igS 
muscles  of,  200 

iliopcclineal,  95 

intercoDdyloi<i,  of  libia,  99 

olivary,  41,  48 

parietal.  59 

planlar,  external,  33 
blernal,  233 
middle,  125,  233 

pyramidal,  57 

thenar,  198 
muscles  of,  199 
Enarthrosis,  no,  131 
Epicondyles,  »o 

of  femur,  CTtcmal,  96 
internal,  98 

of  humerus,  86 
EfHcrani us  muscle,  17S 
Epiphyses,  19 
Epiphysial  centers  of  ossification,  21 

Episiemal  bones,  36 

Epistropheus,  23,  25 

Epitrochleoanconcus  muscle,  190 

Erector  spins  muscle,  149 

Esophageal    opening   of   diaphragm, 
i6s.  166 

Ethmoid  bone,  62 
alx  of,  63 

cribriform  plate  of,  41,  61,  61 
development  of,  64 
in  newborn,  64,  81 
lateral  masses  of,  62,  63 
perpendicular  plate  of,  62,  63 

Ethmoidal  bulla,  64 
cells,  63,  64 
crcsl,  6 J,  69 

foramen,  63 

anterior.  61.  75 

posterior.  61,  75 
groove.  65 
labyrinths,  62.  63 
notch.  61 
process  of  inferior  turbinated  bone. 

64 

surface  of  lachrymal  bone,  65 
Ethmoid eom axillary  suture.  80 
Eustachian  lube,  cartilaginous  portion 
of.  5' 
semicanal  for,  58 
Extensor  carpi  radialis  brevis  muscle. 
"8S.  19s 
longus  muscle.  185.  19s 
ulnaris  muscle.  185.  197 


digili 


diptor 
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Extensor  carpi  ulnaris  muscle,  function 
of.  197 
nerve  supply  of,  197 
V  proprius  muscle.  18;,  196 
function  of,  197 
nerve  supply  of.  197 
■um  brevis  muscle,  210,  1*4 
munis  muscle,  185,  196 
function  of.  197 
nerve  supply  of,  197 
longu?  muscle,  210.  223 
function  of.  224 
nerve  supply  of,  224 
halluris  brevis  jnuscle,  110.  314 
function  of,  224 
nerve  supply  of,  224 
longus  muscle,  ato,  323 
function  of,  223 
ner\-e  supply  of,  233 
indJcis  proprius  muscle,   1S5,  19S 
function  of.  ig8 
nerve  supply  of,  198 
of  leg,  233 

ossis  melacarpi  pollicis  muscle,  197 
pollicis  brevis  muscle,  185,  197 
function  of.  tg7 
nerve  supply  of,  197 
longus  muscle.  1S5.  197 
function  of.  198 
nerve  supply  of,  198 
surface  of  forearm,  muscles  of.  195 

of  upper  arm,  muscle  of,  189 
tendons  of  fingers,  204 
of  hand,  103 
sheaths  of,  203 
External  abdominal  ring.  158 
angle  of  scapula,  83,  84 
angular  process  of  frontal  bone.  36 
apenure  of  aquicductus  veslibuli,  55 
arcuate  ligament,  156.  165 
auditory  meatus,  38,  40 
bicipital  groove.  188.  207 
border  of  humerus,  86 
carotid  foramen,  56 
condyle  of  femur,  98 

of  tibia.  99 
crest  of  fibula.  101 
cuneiform  bones  of  fool,  loi.   104 
epicondyles  of  femur,  98 

of  humerus,  86 
intercondyloid  tubercle  of  tibia.  99 
intercostal  Hgaments,  169 
inlercoslalcs  muscles.  169 
intermuscular  septa  of  arm.  207 

of  thigh,  232 

lateral  ligament  of  arm,  122 

of  head,  i  tS 

of  knee,  135 

lumbocostal  arch.  165 

malleolar  bursa,  subcutaneous,  334 

surface  of  talus,  102 
malleolus.  lor 

ligaments  of,  anterior,  137 
[Posterior,  137 
margin  of  scapula.  83 
memscus  of  knee-joint,  133 
occipital  crest.  46 
protuberance,  41.  46 


External  palpebral  raphe,  179 
patellar  retinaculum,  135 
plantar  eminence,  233 
process  of  calcaneus,  103 

of  talus,  102 
pterygoid  plate,  40.  50 
rectus  muscle,  spine  for,  76 
semilunar  cartilage,  133 
subcutaneous     epicondylar     burst, 

»o8 
superior  anicular  surface  of  tibia,  99 
surface  of  shaft  of  tibia,  100 
I       lalocalcaneal  ligament,  140 
'        tubercle  of  talus,  T02 
Extremities,  lower,  bursie  of,  335 
fascia  of.  231 
I  tree,  skeleton  of,  97 

muscles  of,  209 

classification,  235 
skeleton  of.  82,  93 
of  long  bones.  19 
skeleton  of,  22,  82,  83 
upper,  articulations  of,  119 
bursa;  of.  108 
fasciae  of,  207 
free,  skeleton  of,  85 
ligaments  of,  119 
muscles  of,  185 

development,  209 
skeleton  of.  82,  83 
thoracic  muscles  of,  166 


Face,  bones  of,  44 

muscles  of.  178 
functions  of,  182 
nerve  supply  of.  182 
proper.  179 
Facial  canal.  56,  S7 
geniculum  of,  57 

surface  of  malar  bone,  71 
Falciform  margin  of  fascia  lata,  23* 

process,  129 
False  pelvis.  130 

ribs,  33 

vertebn,  22.  28 
Fascife.  143 

abdominal,  163 

ami  brachial.  207 

axillary,  207 

brachial,  207 

buccopharj'ngea],  iS.; 

cervical,  .77 

coracoclavicular.  170 

gluteal.  232 
iliac,  23r,  232 
itiopectineal,  231,  332 
infraspinatus,  207 
lata,  231 
lumbodorsal,  146,  156 

of  back.  156 


of  foo 


m 


of  hand,  dorsal,  207,  a 
of  head,  184 
of  leg,  233 


INDEX. 


243 


Fascix  of  lower  extremity,  231 

of  neck,  177 

of  thigh,  231 

of  upper  extremity,  207 

parotid  eomasseteric,  184 

pectineal,  232 

pectoral,  170 

prevertebral,  177 

Scarpa's,  163 

subscapular,  207 

superficial,  general,  163 

supraspinatus,  207 

temporal,  184 

transversalis,  163 
Fasciculi,  transverse,  233 
Fat  mass,  Bichat's,  182,  183 

buccal,  182,  183 
Female  pelvis,  131 
Femoral  condyles,  133 

triangle,  216 
Femur,  82,  97 

condyles  of,  98 

development,  98 

epicondylcs  of,  98 

extremities  of,  97,  98 

head  of,  97 

neck  of,  97 

shaft  of,  Q7,  98 
surfaces  of,  97,  98 

surfaces  of,  97 

trochanters  of,  97 
Fenestra  ovalis,  57 

vestibuli,  57 
Fenestration  of  ribs,  36 
Fibers  of  subcutaneous  inguinal  ring, 

Fibrocartilagc,  interpubic,  108,  128 

intervertebral,  108,  no 

navicular,  141 
Fibrous  layer  of  articular  capsule,  108 

ring  of  intervertebral  fibrocartilagc, 
no 
Fibula,  82,  loi 

and  tibia,  relations,  loi 

ap>ex,  loi 

articulations  of,  136 

borders  of,  loi 

crests  of,  loi 

development,  loi 

extremities  of,  101 

head  of,  10 1 

interosseous  membrane  of,  136,  137 

shaft  of,  10 1 

surfaces  of,  loi 
Fibular  lateral  ligament,  134,  135 

notch,  100 
Finger-joints,  127 
Fingers,  bones  of,  92 

extensor  tendons  of,  204 

movements  of,  127 

synovia]  sheaths  of,  205 
First  cuneiform  bone  of  foot,  104 
Fissura  p)etrotympanica,  40,  53,  57 
Fissure,  Glaserian,  40,  53,  57 

inferior  orbital,  37,  39,  66,  71,  74,  75 

infundibular,  64 

petrooccipital,  40,  43,  54,  81 

petrosquamosal,  53,  54 


Fissure,  petrotjTn panic,  40,  53,  57 
sphenoidal,  37,  42,  49,  74,  75 
sphenomaxillary,  37,  39,  71,  74,  75 
sphenooccipital,  45 
sphenopetrosal,  39,  40,  42,  54,  55, 

81 
superior  orbital,  37,  42,  49,  74,  75 
tympanomastoid,  53,  57 
tYTiipanosquamosal,  57 
Fixation  ligaments,  108 
Hat  abdominal  muscles,  157 
development,  164 
bones,  19 

muscles  of  back,  145 
development,  156 
Flexion  vertebra,  23 
Flexor  accessorius  muscle,  225 
brevis  digiti  V  muscle,  210 
carpi  radialis  muscle,  1S5,  igi 
function  of,  191 
nerve  supply  of,  191 
ulnaris  muscle,  185,  192 
function  of,  192 
nerve  supply  of,  192 
digiti  quinti  brevis  muscle,  186,  200, 
227 
function  of,  200,  227 
nerve  supply,  200,  227 
digitorum  brevis  muscle,  210,  225 
nerve  supply  of,  225 
longus  muscle,  210,  219,  221 
function  of,  222 
nerve  supply  of,  222 
profundus  muscle,  185,  192 
function  of,  194 
nerve  supply  of,  194 
sublimis  muscle,  185,  192 
function  of,  192 
nerve  supply  of,  192 
hallucis  brevis  muscle,  210,  226 
function  of,  226 
nerve  supply  of,  226 
longus  muscle,  210,  219,  222 
function  of,  222 
groove  for,  103 
nerve  supply  of,  222 
of  thigh,  218 

ix)llicis  brevLs  muscle,  186,  199 
function  of,  n)i) 
nerve  supply  of,  199 
longus  muscle,  185,  194 
function  of,  194 
nerve  supply  of,  194 
surface  of  foreann,  muscles  of,  191 

of  upper  arm,  muscles  of,  188 
tendons  of  palm,  205 
Floating  ribs,  33 
Fontanelles,  81 
anterior,  81 
frontal,  81 
mastoid,  82 
occipital,  81 
posterior,  81 
sphenoidal,  82 
Fonticuli,  81 

Foot,  articulations  of,  137 
bones  of,  10 1 
calcaneus  of,  102,  103 


Foot,  cuboid  bone  of,  102,  104 
cuneiform  bones  of,  102,  104 
fascia;  of,  233 
ligaments  of,  137 

accessory,  139 

interosseous,  141 
lumbricales  muscles  of,  228 
metatarsal  bones  of,  105 
muscles  of,  224 

classification,  235 
navicular  bone  of,  102,    03 
phalanges  of,  82,  105 
sesamoid  bones  of,  82,  106 
skeleton  of,  loi,  106 
sole  of,  muscles  of,  225 
synovial  sheaths  of,  229 
talus  of,  102 
tarsal  bones  of,  102 
vaginal  ligaments  of,  231 
Foramina,  20 
alveolar,  67 
anterior  sacral,  28 
auditory,  internal,  55 
ca?cum,  41,  61,  80 
carotid,  external,  56 

internal,  55 
costotransverse,  117 
dental,  inferior,  72 
ethmoidal,  63 

anterior,  61,  75 

posterior,  61,  75 
frontal,  60,  75,  76 
incisive,  39,  68 
infraorbital,  37,  66,  67 
intervertebral,  23,  31 
jugular,  40,  43,  46 
lacerum,  39,  40,  42,  43,  55 
magnum,  40,  44,  45 
mandibular,  72 
mastoid,  40,  43,  53,  54 
mental,  37.  72 
nasal,  65 
nutrient,  20 

of  bone,  20 

of  tibia,  100 

of  ulna,  87 
obturator,  93,  96 
of  diaphragm,  166 
of  nasal  cavity,  77 
of  sacrum,  intervertebral,  29 
of  sternum,  36 
of  xiphoid  process,  36 
optic,  41,  48,  75 
ovale,  39,  42,  49,  50 
palatine,  greater,  40,  69 

lesser,  40,  70 
parietal,  44,  59 
quadrilateral,  166 
rotundum,  42,  49,  50,  78 
sacral,  28,  29 

intervertebral,  29 
sacrosciatic,  130 
sciatic,  great,  130 

lesser,  130 
sphenopalatine,  70,  78 
spinal,  23 

spinosum,  39,  42,  49,  50 
stylomastoid,  40,  56 


Fotamina,  supraorbital,  60,  75,  76 

Frontal  angle  of  parietal  bone,  59 

Glenoid  cavily,  84,  121 

transversarium,  34 

bone,  36.  60 
borders  of.  60 

fossa,  38,  S3 

vertebrale,  13 

ligament,  121 

zygomaticofacial,  71 

cerebral  surfaces  of,  41 

Glenoidal  lip,  to8,  109,  lai 

zygomaticoorbital,  71,  7S 

ofhip.5;3. 

zygomatieotemporal,  71 

frontal  portion  of,  60 

Gliding  joints,  I  to 

Forearm,  extensor  surface  of,  muscles 

in  newborn,  6j,  81 

Glulaeus  maiimus  muscle,  309,  211 

of,   IQS 

nasal  portion  of,  60,  6r 
orbital  plates  of,  6t 

function  of,  21  a 

flexor  surface  of,  muscles  of,  191 

nerve  supply  of,  aia 
medius  muscle,  209,  an 

muscles  of,  185,  191 

surfaces  of,  61 

class!  bcation,  309 

sulci  arterioei  of,  61 

function  of,  21a 

radial  muscles  of,  194 

surfaces  of,  60 

nerve  supply  of,  ai  3 

Forehead,  bony,  36 

F0S3«.  lO 

border  of  parietal  bone,  59 

function  of.  212 

acetabular,  96 

of  sphenoid  bone,  49 

nerve  supply  of,  3ta 

anterior  cranial,  41 

cells,  63 

Gluteal  fascia,  332 

axillary,  147 

crest,  41.  61 

line,  anterior.  94 

canine,  66 

emmences,  60 

inferior,  94 

carotid,  173,  174 

middle,  94 

condylcad,  45 

foramen,  60,  75,  76 

posterior,  94 

coronoid,  86 

notch,  60.  75 

superior,  94 

cranial,  41-43 

plane,  17 

anterior,  41 

portion  of  frontal  bone,  60 

sulcus,  232 

middle.  41 

process  of  maxilla,  37 

tuberosity ,  98 

posterior,  4t,  43 
criSritom,  23J 

of  superior  maxillary,  66,  67 

Gluteofemoral  bursa,  ara,  333 

sinus,  61 

Gracilis  muscle,  209,  ai6 

digastric,  40,  7* 

development,  6j 

digital,  97 

spine,  61 

function  of,  217 

for  lachrvmal  icland,  76 

surface  of  frontal  bone,  60 

nerve  supply  of,  »t7 

sac,  76 

suture,  60,  81 

Great  sacrosciaiic  ligament,  lag 

glenoid,  38.  53 

Frontalb  muscle,  178 

saphenous  vein,  833 

functions  of.  178 

saatic  foramen,  130 

hypophyseal.  41 

nerve  supply  ot,  178 

notch,  94,  96 

iiiac,  95 

Frontocthmradal  suture,  4 r,  61,  80 

toe,  ball  of,  muscles  of,  236 

iliopectineal,  310 

Greater  comua  of  byrad  bone,  73 

infraspinatous,  of  scapula,  83 

Frontomaxillary  suture.  37,  80 

multangular  bone,  89,  90 

infratemporal,  79 
intercondyliHd,  gS 

Fronlosphenoidal  process,  37,  71 

palatine  foramen,  40,  69 

Fusiform  muscle,  141 

pelvis,  130 

anterior,  99 

sigmoid  notch  of  ulna,  87 

posterior,  99 

trochanter,  97 

jugular,  40,  46.  S^ 

Galea  aponeurotica,  178 

tubercle  o(  humerus,  85 

inSndibuiar,  38,  40.  53.  "8 

Gastrocnemial  bursa,  inner,  210 

tubercular  ridge,  86 

mastoid,  54 

inlernal.  136.  220.  234 

wings  of  sphenoid  bone,  47,  49 

middle  cranial,  4" 

Gastrocnemius  lateralis  muscle,  120 

Groove,  bicipital,  external,  188,  307 

ocdpilal.  inferior,  44.  46 

medialU  muscle,  220 

internal,  188,  307 

superior,  46 

muscle,  219 

of  humerus,  85 

olecranon,  8; 

GemclU  muscles,  Z09,  113 

carotid,  41.  48 

oval,  131 

Gemellus  inferior  muscle,  213 

carpal,  90 

petrosal,  56 

superior  muscle,  213 

costal,  32 

ethmwfal,  65 

for  flexor  hallucis  longus,  103 

posterior  cranial,  41,  43 

General  anatomy,  definition,  17 

pterygoid.  40,  51 

superficial  fascia,  163 

pterygopalalinc,  49.  S°-  78 
radial.  8; 

Geniculum  of  facial  canal.  S7 

for  musculospiral  nerve,  86 

Geniohyoideus  muscle,  174.  '75 

for  radial  nerve,  86 

scaphoid,  51 

sphenomaxillary,  49,  50,  78 

nerve  supply  of,  175 

infraorbital,  66,  76 

subarcualc,  55 

Gimbernat's  ligament,  131,  163,  164, 

subscapular,  83 
supraclavicular,  lesser,  I7r 

13' 

lachrymal,  67 

Ginglymoarlhrodia,  127,  139 

musculospiral,  86 

Ginglymus,  109 

mylohyoid,  72 

temporal,  38,  ja 

lateral.  109 

obturator,  95 

trochanteric,  97 

Girdle,  pelvic.  93 

of  calcaneus,  103 

zygomatic.  79 

aniculations  of,  128 

Fovea,  jo 

ligaments  of,  128 

of  talus,  T02 

anicularia  deniis,  as 

shoulder.  83 

optic,  41,  48 

Foveoix  granulares,  44,  Oo 

Glabella,  60 

palatine,  68 

Free  lower  exlremily,  skeleton  of,  97 

Gladiolus  ot  sternum,  34 

paraglenoidal,  9S 

upper  extremity,  skeleton  ot,  85 

Gland,  lachrymal,  fossa  for,  76 

peroneal,  103,  104 

Frons,  36 

Glaserian  fissure.  40,  S3.  57 

petrosal,  inferior.  43,  45,  55 
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Groove,  petrosal,  superior,  43,  55 
pterygopalatine,  51,  67,  69 
pulmonary,  35 
sagittal,  44,  46,  60,  61 
sigmoid,  43,  46,  53,  60 
subclavian,  ^^ 
transverse,  43,  46 
•tympanic,  57 


Haller's  arches,  165 
Hamate  bone,  89,  90 
Hamatometacarpal  ligament,  127 
Hamular  groove,  51 

process,  40,  51 
Hamulus  lacrimalis,  65 

process,  90 

pterygoideus,  40,  51 
Hand,  articulations  of,  124 

bones  of,  89 

carpal  bones  of,  8q 

extensor  tendons  of,  203 
sheaths  of,  203 

ligaments  of,  124 

metacarpal  bones  of,  91 

movements  of,  126 

muscles  of,  185,  198 
classification,  209 

palm  of,  tendons  of,  205 

phalanges  of,  82,  92.     See  also  Pha- 
langes of  hand. 

sesamoid  bones  of,  82,  92.     See  also 
Sesamoid  bones  of  hand, 

skeleton  of,  92 
Hard  palate,  39,  68,  78 
in  newborn,  69 
tuberosity  of,  40 
Harmonic  suture,  107 
Head,  articulations  of,  117 

fasciae  of,  184 

ligaments  of,  117 
independent,  118 
muscles  of,  177 

of  bones,  20 

of  femur,  97 

of  fibula,  loi 

of  humerus,  85 

of  metacarpal  bones,  91,  92 

of  metatarsal  bones,  105 

of  nrtuscle,  142 

of  radius,  88 

of  ribs,  32 

of  scapula,  84 

of  talus,  102,  103 

skeleton  of,  22,  36 
Hiatus,  20 

canalis  facialis,  43,  54 

Fallopii,  43,  54 

semilunaris,  64,  78 
Hinge  joint,  109 
Hip,  muscles  of,  210 
classification,  235 
internal,  210 
Hip-joint,  131 

articular  capsule  of,  132 

glenoidal  lip  of,  131 

movements  of,  133 
Horizontal  plane,  17 


Horizontal  plates  of  palate  bone,  69 
portion  of  hard  palate,  39 
of  squamous  portion  of  temporal 
bone,  52 
Homer's  muscle,  1 79 
Himieral  head  of  flexor  carpi  ulnaris 
muscle,  192 
digitorum  sublimis  muscle,  192 
pollicis  longus  muscle,  194 
of  pronator  teres  muscle,  191 
Humeroradial  articulations,  122 
Humeroulnar  articulation,  122 
Humerus,  82,  85 

anatomical  neck  of,  85 
borders  of,  86 
development,  87 
extremities  of,  85 
head  of,  85 
neck  of,  anatomical,  85 

surgical,  86 
shaft  of,  85 
surfaces  of,  86 
surgical  neck  of,  86 
tubercles  of,  85 
Hunter's  canal,  217 
Hyoid  bone,  73 
body  of,  73 
development,  73 
ligaments  of,  119 
muscles,  172 
Hypoglossal  canal,  40,  45 

fossa,  48 
Hypophyseal  fossa,  41 
Hyix)physis,  48 
Hyposkeletal  muscles,  164 
Hypothenar  eminence,  198 
muscles  of,  200 


Iliac  bursa,  subtendinous,  234 
fascia,  231,  232 
fossa,  95 
Iliacus  muscle,  210 
Iliocostalis  cervicis  muscle,  149 
dorsi  muscle,  149 
lumborum  muscle,  149 
muscle,  149 

functions  of,  154 
nerve  supply  of,  154 
Iliofemoral  ligament,  132 
Iliolumbar  ligament,  129 
Iliopectineal  bursa,  133,  211,  234 
eminence,  95 
fascia,  231,  232 
fossa,  210 
ligament,  231 
line,  95 
Iliopsoas  muscle,  209,  210 
function  of,  211 
nerve  supply  of,  211 
Iliotibial  band,  232 
Ilium,  93,  94 
ala  of,  93,   94 

surfaces  of,  94,  95 
body  of,  95 
crest  of,  94 

lif)s  of,  94 
development,  96 


Ilium,  spines  of,  94 

tuberosity  of,  95 
Incisive  foramen,  39,  68 

muscles,  181 

notch,  68 

suture,  69,  81 
Incisor  teeth  in  fetus,  69 
Incisura,  20 

mastoidea,  40 
Independent  ligaments  of  head,  118 
Indicator  muscle,  198 
Inferior  angle  of  scapula,  S$,  84 

aperture  of  pelvis,  131 

articular  surfaces  of  tibia,  100 

belly  of  omohyoideus  muscle,  173 

bicipital  bursa,  234 

comu  of  fascia  lata,  232 

cms  of  subcutaneous  mguinal  ring, 

158 

dental  c*inal,  72 

foramen,  72 
extremity  of  femur,  97,  98 
surfaces  of,  98 

of  fibula,  loi 

of  humerus,  85 

of  radius,  89 

of  tibia,  99 

of  ulna,  87,  88 
gluteal  line,  94 
mtervertebral  notch,  23 
maxillary,  71.     See  also  Mandible, 
meatus  of  nose,  77 
nuchal  line,  41,  46 
occipital  fossa,  44,  46 
orbital  fissure,  37,  39,  66,  71,  74,  75 
peroneal  retinaculum,  230 
petrosal  groove,  43,  45,  55 
pillar  of  subcutaneous  inguinal  ring, 

iS8 
process  of  temporal  bone,  57 
pubic  ligament,  128 
ramus  of  ischium,  94 

of  pubis,  93,  96 
temporal  line,  59 
thoracic  aperture,  35 
transverse  ligament,  121 
turbinated  bone,  64,  67,  77 

development,  64 
vertebral  notches,  23 
Infraglenoidal  margin  of  tibia,  100 

tuberosity,  84 
Infrahyoid  muscles,  172 

functions  of,  174 

nerve  supply  of,  173 
Infraorbital  canal,  67 

entrance  of,  75 
foramen,  37,  66,  67 
groove,  66,  76 
margin,  75 
suture,  68,  81 
Infrapatellar  bursa,  deep,  135 

subcutaneous,  136,  234 
Infraspinatus  bursa,  208 
fascia,  207 
fossa  of  scapula,  83 
muscle,  185,  186 

function  of,  187 

nerve  supply  of,  187 
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Infrastcmal  angle,  35 
Infratemporal  crest,  39,  50 
fossa,  79 

surface  of  sphenoid  bone,  50 
of  superior  maxillary,  66 
Infundibular  fissure,  64 
Inguinal  canal,  159 
ligament,  131,  163 

reflected,  159,  164 
ring,  subcutaneous,  158 
Inner  crura  of  diaphragm,  165 
gastrocnemial  bursa,  220 
head  of  gastrocnemius  muscle,  220 

of  triceps  muscle,  190 
lip  of  linea  aspera,  97 
portion  of  longus  colli  muscle,  176 
vitreous  table  of  flat  bones,  19 
Innominate  bone,  93 
development,  96 
Inscriptions,  tendinous,  143 

of  rectus  abdominis,  161 
Insertion  of  muscle,  142 
Interalveolar  septa,  68 
Interarticular  cartilages,  108 

ligament,  116,  117 
Intercarpal  articulations,  124 
ligament,  dorsal,  127 
volar,  127 
Intercartilaginci  ligaments,  169 
Interchondral  joints,  117 
Interclavicular  ligament,  1 19 

notch  of  manubrium,  34 
Intercolumnar  fibers  of  subcutaneous 

inguinal  ring,  159 
Intercondyloid  eminence  of  tibia,  99 
fossa,  98 
anterior,  99 
posterior,  99 
line,  98 

tubercle,  external,  99 
internal,  99 
Intercostal  ligaments,  117 
external,  169 
internal,  169 
spaces,  35 
Intercostalcs  extemi  muscles,  169 
intemi  muscles,  169 
muscles,  166,  169 
functions  of,  1 70 
nerve  supply  of,  170 
Intercrural  fibers  of  subcutaneous  in- 
guinal ring,  150 
Intercuneiform   ligament,  dorsal,  141 
interosseous,  141 
plantar,  141 
Intermaxillary  bone,  69 

suture,  37,  80 
Intermedial  crus  of  diaphragm,  165 
Intermetacarpophalangeal  bursse,  209 
Intermetatarsal  articulations,  137,  139 
Intermetatarsophalangeal   bursa,    235 
Intermuscular  septa,  143 
anterior,  of  leg,  233 
external,  of  arm,  207 

of  thigh,  232 
internal,  of  arm,  188,  207 

of  thigh,  232 
of  arms,  188,  207 
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Intermuscular  septa,  posterior,  of  leg. 

Internal  angle  of  scapula,  83,  84 
annular  ligament,  231 
arcuate  ligament,  165 
auditory  canal,  55 

foramen,  55 

meatus,  43 
bicipital  groove,  188,  207 
border  of  humerus,  86 

of  tibia,  100 
carotid  foramen,  55 
cerebral  surface  of  frontal  bone,  60 
condyle  of  femur,  98 

of  tibia,  99 
crest  of  fibula,  loi 
cuneiform  bones  of  foot,  102,  104 
epicondyle  of  femur,  98 

of  humerus,  86 
gastrocnemial  bursa,  136,  220,  234 
intercondyloid  tubercle  of  tibia,  99 
intercostal  ligaments,  169 
intercostales  muscles,  169 
intermuscular  septum  of  arm,  188, 
207 
of  thigh,  232 
lateral  ligament  of  knee,  134 

of  radius,  122 
lumbocostal  arch,  165 
malleolar  bursa,  subcutaneous,  234 

surface  of  talus,  102 
malleolus,  100 
margin  of  scapula,  83 
meniscus  of  knee-joint,  133 
muscles  of  hip,  210 

of  thigh,  216 
occipital  crest,  44,  46 

protuberance,  43,  46 
palpebral  ligament,  179 
patellar  retinaculum,  135 
plantar  eminence,  233 
process  of  calcaneus,  103 
pterygoid  plate,  40,  50 
semilunar  cartilage,  133 
subcutaneous     epicondvlar     bursa, 

208 
superior  articular  surface  of  tibia, 

surface  of  shaft  of  tibia,  100 
of  talus,  102 
of  ulna,  87 
talocalcaneal  ligament,  140 
tubercle  of  talus,  102 
Internasal  suture,  37,  65,  80 
Interoccipital  synchondroses,  47 
Interossei  dorsales  muscles,  186,  200 
functions  of,  203 
nerve  supply  of,  203 
muscles  of  foot,  210,  227 

of  hand,  186,  200 
pedis  muscles,  227 
dorsal,  227 
functions  of,  228 
nerve  supply  of,  228 
plantar,  227,  228 
volares  muscles,  186,  200,  201 
function  of,  203 
nerve  supply  of,  203 


Interosseous  basal  ligaments,  127 

metatarsal  ligaments,  141 
bursa,  cubital,  208 
cuncocuboid  ligament,  141 
cuneometatarsal  ligaments,  141 
intercuneiform  ligament,  141 
ligaments  of  foot,  141 

of  neck,  116 
membrane  of  radius  and  ulna,  123 

of  tibia  and  fibula,  136,  137 
ridges  of  fibula,  loi 

of  radius,  88 

of  tibia,  100 

of  ulna,  87 
sacroiliac  ligament,  129 
spaces  of  metacarpal  bones,  92 
talocalcaneal  ligament,  140 
Interphalangeal  articulations  of  foot, 

137.  139 
of  hand,  128 

Interpubic  fibrocartilage,  108,  128 

Intersphenoidal  synchondrosis,  51,  81 

Interspinales  muscles,  154 

functions  of,  155 

nerve  supply  of,  155 
Interspinous  ligaments,  112 
Intertarsal  articulations,  137 
Intertransversarii     anterior     muscles, 

155 
laterales  muscles,  155 

mediales  muscles,  155 

muscles,  154,  155 
functions  of,  155 
nerve  supply  of,  155 

posteriores  muscles,  155 
Intertransverse  ligaments  of  vertebral 

column,  112 
Intertrochanteric  line,  97 

ridge,  97 
Intertubercular  groove  of  humerus,  85 

mucous  sheath  of  biceps,  121,  188 
Intervertebral  discs,  30 

fibrocartilages,  108,  no 

foramen,  23,  31 
of  sacrum,  29 

joints.  III 
Intrajugular  process,  46,  55 
Intraoccipital  synchondrosis,  anterior, 
81 
posterior,  81 
Intratendinous  olecranal  bursa,  208 
Irregular  bones,  20 
Ischiocapsular  ligament,  132 
Ischium,  93,  96 

development,  96 

Jaws.     See  MandibU  and  AfaxilUe, 
Joint.     See  Articulations. 

cushions,  108,  109 
Juga  alveolaria,  68 
Jugular  foramen,  40,  41,  43 

fossa,  40,  46,  56 

notch  of  manubrium,  34 
of  temporal  bone,  55 

process,  43,  46 

tubercles,  43,  46 
Jugum  sphenoidale,  41,  48 
Juncture  tendinum,  196 
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Knee-cap,  99.    See  also  Patella. 
Knee-joint,  133 

menisci  of,  133 
functions  of,  136 

movements,  136 

semilunar  cartilages  of,  133,  136 

transverse  ligament  of,  134 


Lacertus  fibrosus,  188,  207 
Lachrymal  bone,  37,  64 
development,  65 
surfaces  of,  65 
cells,  63,  65 
crest,  anterior,  67 

jxKterior,  65 
gland,  fossa  for,  76 
groove,  67 
notch,  67 
portion  of  orbicularis  oculi  muscle, 

179 
process  of  inferior  turbinated,  64 
sac,  fossa  for,  76 
Lachrymoconchal  suture,  80 
Lachrymoethmoidal  suture,  80 
Lachrymomaxillary  suture,  80 
Laciniate  ligament,  221,  231 
Lacuna  musculorum,  231 

vasorum,  231 
Lacunar  ligament,  131,  163,  164,  231 
Lambdoid  border  of  occipital  bone,  46 

suture,  38,  79 
Lamina  papyracea,  63 
Langer's  muscle,  167 
Lateral  crest  of  sacrum,  29 
cms  of  diaphragm,  165 
ginglymus,  109 

intertransvcrsarius  muscle,  155 
ligament,  external,  of  arm,  122 
of  head,  118 
of  knee.  13s 
fibular,  134,  135 
internal,  of  arm,  122 

of  knee,  134 
of  fingers,  127 
of  foot,  139 
radial,  126 
tibial,  134 
ulnar,  126 
masses  of  atlas,  25 
of  ethmoid,  62,  63 
of  sacrum,  29 
portions  of  occipital  bone,  40,  45 
sacrococcygeal  ligaments,  113 
surface  of  radius,  88,  89 
Latissimus  bursa,  146 
dorsi  muscle,  146 
functions  of,  147 
nerve  supply  of,  147 
Leg,  anterior  muscles  of,  223 
extensors  of,  223 
fasciae  of,  2^^ 
muscles  of,  219 

classification,  235 
outer  muscles  of,  222 
posterior  muscles  of,  219 
Lesser  comua  of  hyoid  bone,  73 
multangular  bone,  89,  90 


Lesser  palatine  foramen,  40,  70 
pelvis,  130 

sacrosciatic  ligament,  129,  130 
sciatic  foramen,  130 

notch,  96 
sigmoid  notch  of  ulna,  87 
supraclavicular  fossa,  171 
trochanter,  97 
tubercle  of  humerus,  85 
tubercular  ridge,  86 
wings  of  sphenoid  bone,  47,  49 
Levator  alse  nasi  muscle,  180 
anguli  oris  muscle,  181 
glandulae  thyreoideae  muscle,  173 
labii  inferioris  muscle,  181 

superioris  alajque  nasi  muscle,  180 
muscle,  180 
menti  muscle,  181 
scapulae  muscle,  147 
functions  of,  147 
nerve  supply  of,  147 
Levatores   costarum  breves  muscles, 
170 

longi  muscles,  170 

muscles,  169 
Ligamenta  coruscantia,  169 

flava,  112 
Ligaments,  108 
accessory,  108 
acromioclavicular,  120 
alar,  115 
annular,  122 

anterior,  127,  229 

internal,  231 

of  palm,  205 

posterior,  203,  208 
apical  odontoid,  115 
arcuate,  128 

external,  156,  165 

internal,  165 

popliteal,  135 
basal  dorsal,  127,  141 

interosseous,  127 

metatarsal,  interosseous,  141 

plantar,  141 

volar,  127 
bifurcate,  140 
calcaneocuboid,  141 

plantar,  141 
calcaneofibular,  140 
calcaneonavicular,  141 

dorsal,  140 

plantar,  141 
calcaneotibial,  139 
capitular,  anterior,  136 

posterior,  136 

transverse,  of  foot,  139 
carpal,  126 

dorsal,  203,  208 

extensor    tendon    sheaths    be- 
neath, 203 

radiate,  127 

transverse,  127,  205 

volar,  208 
carpometacarpal,  dorsal,  127 

volar,  127 
check,  108 
Colles',  159 


Ligaments,  conoid,  120 
coracoacromial,  120 
coracoclavicular,  120 
coracohumeral,  121 
costoclavicular,  119 
costotransverse,  anterior,  116 

middle,  116 

posterior,  116 

superior,  116 
cotyloid,  131 
crucial,  134 

anterior,  134 

of  palm,  205 

posterior,  134 
cruciate,  115,  229 
crural,  transverse,  23 j^ 
cuboid eonavicular,  dorsal,  141 

plantar,  141 
cuneocuboid,  dorsal,  141 

interosseous,  141 

plantar,  141 
cuneometatarsal,  interosseous,  141 
deltoid,  139 
dorsal,  of  foot,  140 
Gimbernat's,  131,  163,  164,  231 
glenoid,  121 
hamatomctacarpal,  127 
iliofemoral,  132 
iliolumbar,  129 
iliopectineal,  231 
inguinal,  131,  163 

reflected,  159,  164 
interarticular,  116,  117 
intercarpal  dorsal,  127 

volar,  127 
intercartilaginei,  169 
interclavicular,  119 
intercostal,  117 

external,  169 

internal,  169 
intercuneiform,  dorsal,  141 

interosseous,  141 

plantar,  141 
interosseous,  116 

basal,  127 

metatarsal,  141 

cuneocuboid,  141 

cuneometatarsal,  141 

intercuneiform,  141 

of  foot,  141 

sacroiliac,  129 

talocalcaneal,  140 
interspinous,  112 
intertransverse,  of  vertebral  column, 

112 
ischiocap)sular,  132 
laciniate,  221,  231 
lacunar,  131,  163,  164,  231 
lateral,  external,  of  arm,  122 
of  head,  122 
of  knee,  135 
short,  135 

fibular,  134,  135 

internal,  of  head,  122 
of  knee,  134 

of  fingers,  127 

of  foot,  139 

radial,  122,  126 
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Ligaments,  lateral,  tibial,  134 

ulnar,  122,  126 
lumbocostal,  156 
navicular  cuneiform,  dorsal,  141 

plantar,  141 
oblique,  123 

popliteal,  135 
odontoid  apical,  115 
of  ankle-joint,  139 
of  conduction,  108 
of  costal  tubercle,  116 
of  external  malleolus,  anterior,  137 

posterior,  137 
of  fixation,  108 
of  foot,  137 

accessory,  139 
of  hand,  124 
of  head,  117 

independent,  118 
of  hyoid  bone,  119 
of  lower  extremities,  128 
of  neck,  116 
of  pelvic  girdle,  128 
of  scapula,  120 
of  upper  extremities,  1 19 
of  vertebral  column,  iii 
orbicular,  132 
palpebral,  internal,  179 
patellar,  135 
pelvic,  128 

independent,  129 
pisohamate,  125 
pisometacarpal,  125 
plantar  accessory,  139 

long,  141 

of  foot,  140 

tarsal,  141 
popliteal,  arcuate,  135 

oblique,  135 
Poupart's,  131,  163 
pterygomaxillary,  184 
pterygospinous,  119 
pubic,  inferior,  128 

superior,  128 
pubocapsular,  132 
radial  lateral,  122,  126 
radiate,  116,  117 
radiocarpal,  dorsal,  126 

volar,  126 
reinforcing,  108 
rhomboid,  119 
round,  132,  133 
sacrococcygeal,  anterior,  113 

lateral,  113 

posterior,  113 
sacroiliac,  anterior,  129 

interosseous,  129 

posterior,  129 
sacrosciatic,  great,  129 

lesser,  129,  130 
sacrospinous,  129,  130 
sacrotubcrous,  129 
sphenomandibular,  118 
stellate,  116,  117 
sternoclavicular,  119 
stylohyoid,  119 
stylomandibular,  118,  184 
stylomaxillary,  184 


Ligaments,  supraspinous,  112 
talocalcaneal,  anterior,  140 
external,  140 
internal,  140 
interosseous,  140 
posterior,  140 
talofibular,  anterior,  140 

posterior,  140 
talotibial,  anterior,  139 

posterior,  139 
tarsal,  139 

dorsal,  140 
tarsometatarsal,  dorsal,  141 

plantar,  141 
temporomandibular,  118 
tibionavicular,  139,  140 
transverse,  capitular,  127 
inferior,  121 
of  atlas,  114 
of  hip,  131 
of  knee,  134 
superior,  120 
tra[)ezoid,  120 
triangular,  159,  164 
ulnar,  lateral,  122,  126 
vaginal,  143 

of  foot,  231 
volar,  accessory,  127 
Ligamentum  nucha?,  113 

teres,  132 
Limbus  alveolaris,  68 
Linea  alba,  161,  163 
aspera,  97,  98 
muscularis,  83 
suprema,  46 
terminalis,  29 
Lingula,  48,  73 
Lips,  glenoidal,  108,  109,  121 
of  hip,  131 
of  crest  of  ilium,  94 
Lisfranc's  joint,  139 

tubercle,  32 
Little  toe,  ball  of,  muscles  of,  227 
Locking  mechanisms,  bony,  108,  109 
Long  bones,  19 

diaphyses  of,  19 
epiphyses  of,  19 
extremities  of,  19 
neck  of,  20 
shaft  of,  19 
head  of  triceps  muscle,  189 
muscles  of  back,  149 

development,  156 
plantar  ligament,  141 
posterior  sacroiliac  ligament,  129 
Longissimus  capitis  muscle,  150,  151 
cervicis  muscle,  150,  151 
dorsi  muscle,  149,  150 
muscle,  149,  150 
functions  of,  154 
nerve  supply  of,  154 
Longitudinal    ligaments   of  vertebral 

column.  III 
Longus  atlantis  muscle,  176 
capitis  muscle,  176 
functions  of,  176 
nerve  supply  of,  176 
colli  muscle,  176 


Longus    colli   muscle,    functions    of, 
176 
nerve  supply  of,  176 
Louis'  angle,  34 

Lower  extremity,  bursa  of,  233 
fasciae  of,  231 
free,  skeleton  of,  97 
muscles  of,  209 

classification,  235 
skeleton  of,  82,  93 
jaw,  37.     See  also  Mandible. 
p>ortion  of  longus  colli  muscle,   176 
Lumbar  portion  of  diaphragm,    164, 

165 
ribs,  28,  35 

triangle,  147 

vertebrae,  27 

Lumbocostal  arch,  external,  165 

internal,  165 

ligament,  156 

Lumbodorsal  fascia,  146,  156 

Lumbosacral  vertebra,  30,  36 

Lumbricales  bursae,  228 

muscles  of  foot,  210,  228 

of  hand,  200,  203 

functions  of,  203 

nerve  supply  of,  203 

Lunate  bone,  89,  90 


Maissiat's  band,  232 
Malar  bone,  36,  70.     See  also  Zygo- 
matic hone. 
portion  of  orbicularis  oculi  muscle, 

179 
surface  of  malar  bone,  71 
Male  pelvis,  131 

Malleolar  bursa,  subcutaneous  exter- 
nal, 234 
internal,  234 
surfaces  of  talus,  102 
Malleolus,  external,  loi 

ligaments  of,  anterior,  137 
posterior,  137 
internal,  100 
Mammillary  process,  28 
Mandible,  37,  71 
body  of,  71 
borders  of,  71 
development,  73 
in  new-bom,  73,  8i 
notch  of,  71 
processes  of,  71 
ramus  of,  37,  71,  72 
Mandibular  canal,  72 
foramen,  72 
fossa,  38.  40,  53,  118 
Manubrium  of  sternum,  34 
Marrow,  bone,  21 
Masscter  muscle,  182 
functions  of,  183 
nerve  supply  of,  183 
Masseteric  tuberosity,  72 
Mastoid  angle,  43,  59 

border  of  occipital  bone,  46 
canaliculus,  56,  58 
cells,  53 
fontanelles,  82 
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Mastoid  foramen,  40,  43,  53,  54 
fossa,  54 
notch,  53,  54 
portion  of  temporal  bone,  38,  40,  52, 

53 
process,  38,  40,  53,  54 

Maxilke,  37,  66 

body  of,  66 

development,  69 

frontal  processes  of,  37 

in  newborn,  69,  81 

nasal  processes  of,  37 

processes  of,  37,  66 

surfaces  of,  66 

Maxillary   cells,  63,  67 

process  of  inferior  turbinated,  64 

sinus,  66 

orifice  of,  67 

surface  of  palate  bone,  69 

Meatus  acusticus  extemus,  38 

auditorius  extemus,  40 

nasopharyngeal,  77 

of  nose,  77 

common,  77 

inferior,  77 

middle,  64,  77 

superior,  64,  77 

Medial  cms  of  diaphragm,  165 

intertransversarius  muscle,  155 

Median  palatine  suture,  39,  81 

plane,  17 

Medullary  cavity,  19 

Membrane,  atlantooccipital,  115 

posterior,  115 

costocoracoid,  170 

interosseous,  of  radius  and  ulna,  123 

of  tibia  and  fibula,  136,  137 

obturator,  115,  129 

anterior,  115 

posterior,  115 

sternal,  117 

synovial,  108 

tectorial,  iii,  115 

Membranous  bones,  21,  22 

Meniscus,  108 

of  knee-joint,  133 

function  of,  136 

Mental  foramen,  37,  72 

protuberance,  71 

spine,  72 

tubercle,  72 

Mentalis  muscle,  181 

Metacarpal  bones,  82,  91 

base  of,  91 

borders  of,  91 

development,  92 

head  of,  91,  92 

shaft  of,  91 

surfaces  of,  91 

Metacarpophalangeal       articulations, 

127 

of  thumb,  127 

bursa;,  dorsal  subcutaneous,  208 

Metacarpus,  91 

Metatarsal  bones,  82,  105 

base  of,  105 

development,  106 

head  of,  105 


Metatarsal  bones,  shaft  of,  105 

ligaments,  basal  interosseous,  141 
Metatarsophalangeal        articulations, 

137.  139 
Metatarsus,  105 

Metopic  suture,  60,  62,  81 

Middle  articular  facet  of  calcaneus, 

103 

of  talus,  102 

clinoid  processes,  48 

costotransverse  ligament,  116 

cranial  fossa,  41 

crura  of  diaphragm,  163 

cuneiform  bones  of  foot,  102,  104 

gluteal  line,  94 

meatus  of  nose,  64,  77  , 

plantar  eminence,  225,  233 

turbinated  bone,  163 
Monarticular  muscles,  142 
Mucous  bursas,  143 

sheath,  intertubercular,  121,  188 
Multangular  bone,  greater,  89,  90 

lesser,  89,  90 
Multifidus  cervicis  muscle,  152 

dorsi  muscle,  152 

lumborum  muscle,  152 

muscle,  152 

functions  of,  154 
nerve  supply  of,  154 
Muscles,  142 

abdominal,  157 

antagonistic,  143 

belly  of,  142 

biarticular,  142 

biceps,  142 

bipenniform,  142 

bipinnate,  142 

bi  venter,  142 

cervical,  prevertebral,  176 

development,  143 

digastric,  142 

fusiform,  142 

gluteal,  211 

head  of,  142 

hyoid,  172 

infrahyoid,  172 

insertion  of,  142 

monarticular,  142 

nasal,  179,  182 

of  anterior  surface  of  thigh,  214 

of  back,  144 
flat,  145 
long,  149 
short,  154 

of  extensor  surface  of  forearm,  195 
of  upper  arm,  189 

of  face,  1 78 

of  flexor  surface  of  forearm,  191 
of  upper  arm,  188 

of  foot,  224 

of  forearm,  185,  191 

of  hand,  185,  198 

of  head,  177 

of  hip,  210 

of  hypothenar  eminence,  200 

of  leg,  219 

of  lower  extremity,  209 

of  mastication,  182 


Muscles  of  neck,  171 

of  scalp,  178 

of  shoulder,  185,  186 

of  thenar  eminence,  199 

of  thigh,  214 

of  thoracic  walls,  169 

of  trunk,  144 

of  upi>er  arm,  185,  188 
extremity,  185 

oral,  179,  180 

orbicular,  142 

origin  of,  142 

palpebral,  179 

penniform,  142 

pinnate,  142 

prevertebral  cervical,  176 

quadriceps,  142 

short,  142 

sphincter,  142 

spindle-shaped,  142 

suprahyoid,  174 

synergistic,  143 

thoracic,  166 

triceps,  142 

typical,  142 
Musculospiral  groove,  86 

nerve,  groove  for,  86 
Musculotubar  canal,  55,  58 
Mylohyoid  groove,  72 

line,  72 

raphe,  1 75 
Mylohyoideus  muscle,  174 
functions  of,  175 
nerve  supply  of,  175 
Myology,  142 

definition,  17 

general,  142 

sp>ecial,  144 
Myomeric  muscles,  184,  185 


Nares,  anterior,  66,  76 

posterior,  39 
Nasal  bones,  37,  65 
development,  65 
in  new-bom,  65 

border  of  frontal  bone,  61 

canal,  75 

cavity,  76 

foramina  of,  77 

conchae,  37 

crest,  68,  69 

foramina,  65,  77 

muscles,  179,  182 

notch,  68 

portion  of  frontal  bone,  60,  61 

process  of  maxilla,  37,  66,  67 

septum,  37,  76,  77 

spine,  anterior,  37,  68 
posterior,  39,  69 

surface  of  palate  bone,  69 
of  superior  maxillary,  66,  67 
Nasalis  muscle,  182 
Nasofrontal  suture,  37,  65,  80 
Nasolachrymal  canal,  64,  67,  75 
Nasomaxillary  suture,  37,  65,  80 
Nasopharyngeal  meatus,  77 
Nasopharynx,  77 
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Navicular  bone  of  foot,  102,  103 
development,  106 
of  hand,  89,  90 
fibrocartilage,  141 
Naviculari-cunciform  ligaments,  dor- 
sal, 141 
plantar,  141 
Neck,  fasciae  of,  177 
ligaments  of,  116 
muscles  of,  171 
deep,  175 
short,  155 
development,  156 
of  femur,  97 
of  humerus,  anatomical,  85 

surgical,  86 
of  lon^  bones,  20 
of  radius,  88 
of  ribs,  32 
of  scapula,  84 
of  talus,  102,  103 
Nerves  of  bones,  2 1 
Neurology,  definition,  17 
Nose,  meatus  of,  77 
common,  77 
inferior,  77 
middle,  64,  77 
sup)erior,  64,  77 
Nuchal  fascia,  156 
line,  inferior,  41,  46 

sui>erior,  41,  46 
surface  of  occipital  bone,  46 
Nutrient  canal  of  arm,  87,  89 
of  bones,  20 
of  radius,  87,  89 
foramen,  20 
of  tibia,  100 
of  ulna,  87 


Oblique  head  of  adductor  hallucis 
muscle,  226 
ligament,  123 
line  of  mandible,  72 

of  tibia,  100 
muscles,  164 
popliteal  ligaments,  135 
Obliquus    abdominis    extemus    mus- 
cle, 157 
functions  of,  162 
nerve  supply  of,  162 
internus  muscle,  157,  160 
functions  of,  162 
nerve  supply  of,  162 
capitis  inferior  muscle,  155 
functions  of,  155 
ner\'e  supply  of,  155 
superior  muscle,  155 
functions  of,  155 
ner\'e  supply  of,  155 
Obturator  extemus  muscle,  209,  216, 
217 
functions  of,  218 
nerve  supply  of,  218 
foramen,  93,  96 
p-oove,  95 

internus  muscle,  20Q,  213 
functions  of,  213 


Obturator  internus  muscle,  nerve  sup- 
ply of,  213 
membrane,  115,  129 

anterior,  115 

fKJSterior,  115 
"dge,  95 
tubercle,  anterior,  95 

fKJSterior,  95 
Occipital  angle  of  parietal  bone,  59 
bone,  38,  40,  45 

basilar  portion  of,  40,  45 

borders  of,  46 

condyles  of,  45 

condyloid  portions  of,  45 

development  of,  47 

in  new-bom,  47,  81 

lambdoid  border  of,  46 

lateral  portions  of,  40,  45 

mastoid  border  of,  46 

nuchal  surface  of,  41,  46 

relations  of,  38,  40 

squamous  portion  of,  38,  45,  46 
border  of  parietal  bone,  59 
condyles,  40 
crest,  extemal,  46 

intemal,  44,  46 
fontanel le,  81 
fossa,  inferior,  44,  46 

superior,  26 
protuberance,  extemal,  41,  46 

intemal,  43,  46 
Occipitalis  muscle,  1 78 

functions  of,  178 

ner\'e  supply  of,  1 78 
Occipitomastoid  suture,  38,  40,  43,  53, 

Occiput,  articulation  of  first  and  sec- 
ond vertebrae  with,  113 
Odontoid  ligament,  apical,  115 

process,  25,  26 
Olecranal  bursa,  208 
Olecranon,  87 

fossa,  87 
Olivary  eminence,  41,  48 
Omohyoideus  muscle,  172,  173 
Opponens  digiti  quinti  muscle,   200,   i 
227 
function  of,  200,  227 
nerve  supply  of,  200,  227 
V  muscle  of  foot,  186,  210 
|)ollicis  muscle,  186,  199 
function  of,  199 
nerve  supply  of,  199 
Optic  foramen,  41,  48,  75 

groove,  41.48 
Oral  cavity,  roof  of,  78 

muscles,  179,  180 
Orbicular  ligament,  132 

muscles,  142 
Orbicularis  oculi  muscle,  179 
functions  of,  180 
nerve  supply  of,  180 
oris  muscle,  180,  181 
Orbit,  margins  of,  75 
walls  of,  73,  74 
development,  76 
Orbital  cavities,  37,  73 
crest  of  sphenoidal  bone,  50 


Orbital  fissure,  inferior,   37,  3g,   < 

7i»  74,  75 
superior,  37,  42,  49,  74,  75 

plates,  61 

surfaces  of,  61 

portion  of  orbicularis  oculi  muse 
179 

process  of  palate  bone,  70 

surface  of  lachrymal  bone,  65 
of  malar  bone,  71 
of  orbital  plates,  61 
of  sphenoid  bone,  49,  50 
of  sup)erior  maxillary,  66 

wings  of  sphenoid  bone,  47,  49 
Orifice  of  aquseductus  cochlea?,  56 

of  canaliculus  cochlea,  56 

of  maxillary  sinus,  67 
Origin  of  muscle,  142 
Os  basilare,  47,  51 

capitatum,  89,  90 

incae,  47 

incisivum,  69 

interparietale,  47 

magnum,  89,  90 

nasoturbinale,  64 

planum,  63 

trigonuni,  103 
Ossa  Bertini,  48 

suturarum,  82 
Ossification,  21 

centers,  21 
Osteology,  19 

definition,  17 

general,  19 

special,  22 
Outer  crura  of  diaphragm,  165 

head  of  gastrocnemius  muscle,  2: 
of  triceps  muscle,  190 

leg  muscles,  222 

lip  of  linea  aspera,  97,  98 

portion  of  longus  colli  muscle,  1 7 

vitreous  table  of  flat  bones,  19 
Outgrowths,  20 
Oval  fossa,  232 


Pacchionian  depressions,  44,  60 
Palate  bone,  69 

development,  70 
horizontal  plates  of,  6g 
in  newbom,  70 
perp)endicular  plate  of,  69 
processes  of,  70 
surfaces  of,  69 
hard,  39,  68,  78 
in  newl)orn,  68 
tuberosity  of,  40 
Palatine  canals,  69 
cells,  63,  70 
foramen,  greater,  40,  69 

lesser,  40,  70 
grooves,  68 
process,  39,  66,  68 
spines,  68 

suture,  median,  39,  81 
transverse,  39,  81 
Palatoethmoidal  suture,  80 
Palatomaxillary  suture,  80 
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Palm,  tendons  of,  205 

flexor,  205 
Palmar  aponeurosis,  198,  207,  208 
Palmaris  brevis  muscle,  186,  198 
function  of,  199 
nerve  supply  of,  199 
longus  muscle,  185,  191 
function  of,  191 
nerve  supply  of,  191 
Palpebral  ligament,  internal,  179 
muscles,  179 
portion  of  orbicularis  oculi  muscle, 

179 
raphe,  external,  179 
Paraglenoidal  groove,  95 
Parietal  angle,  50 
bone,  36,  59 
angles  of,  59 
borders  of,  59 
development  of,  59,  60 
in  new-born,  60 
sulci  of,  59 
surfaces  oJF,  59 
border  of  frontal  bone,  60 

of  temporal  bone,  52 
eminence,  59 
foramen,  44,  59 
notch,  52 

surface  of  parietal  bone,  59 
Parietomastoid  suture,  38,  53,  79 
Parotideomasseteric  fascia,  184 
Patella,  99 
ap)ex  of,  99 
base  of,  99 
development,  99 
surfaces  of,  99 
Patellar  ligament,  135 
retinaculum,  external,  135 

internal,  135 
surface  of  femur,  98 
synovial  fold,  135 
Pectineal  bursa,  234 
fascia,  232 
line,  98 
Pectineus  muscle,  209,  216 
function  of,  216 
nerve  supply  of,  216 
Pectoral  fascia,  170 
Pect oralis  major  muscle,  166 
functions  of,  167 
nerve  supply  of,  167 
minor  muscle,  166,  168 
functions  of,  168 
nerve  supply  of,  168 
Pedicles  of  vertebra?,  23 
Pelvic  contraction,  plane  of,  130 
diarthroses,  128 
expansion,  plane  of,  130 
girdle,  93 

articulations  of,  128 
ligaments  of,  128 
inlet,  130 
ligaments,  128 

indep)endent,  129 
outlet,  131 
svnarthroses,  128 
Pelvis,  128,  130 

aperture  of,  inferior,  131 


Pelvis,  aperture  of,  sui>erior,  130 
bony,  93 
cavity  of,  130 
diameters  of,  131 
false,  130 
female,  131 
greater,  130 
lesser,  130 
ligaments  of,  129 
male,  131 
true,  130 
Penniform  muscles,  142 
Perichondrium,  21 
Periosteum,  21 

Peronajus  brevis  muscle,  210,  223 
functions  of,  223 
nerve  supply  of,  223 
longus  muscle,  210,  222 
function  of,  222 
nerve  supply  of,  222 
sheath  of,  231 
tcrtius  muscle,  210,  224 
function  of,  224 
nerve  supply  of,  224 
f   Peroneal  groove,  103,  104 
process,  103 

retinaculum,  inferior,  230 
suf)erior,  230 
Perpendicular  plate  of  ethmoid  bone, 
62,  63 
of  palate  bone,  69 
Pes  anserinus,  214,  216 
Petit's  triangle,  147 
Petrooccipital  fissure,  40,  43,  54,  81 

synchondrosis,  81,  118 
Petrosal  border  of  sphenoidal  bone, 

fossa,  56 

groove,  inferior,  43,  45,  55 
superior,  43,  55 
Petrosquamosal  fissure,  53,  54 

suture,  81 
Petrotympanic  fissure,  53,  57 
Petrous  portion  of  temporal  bone,  40, 

52^  54 
apex  of,  55 

Phalanges  of  foot,  82,  105 

development,  106 

of  hand,  82,  92 

articular  capsules  of,  127 

articulations  of,  127 

borders  of,  92 

development,  92 

movements  of,  127 

shaft  of,  92 

surfaces  of,  92 

trochlea  of,  92 

ungual,  92 

Pharyngeal  canal,  49,  51 

tubercle,  45 

Pillar  of  subcutaneous  inguinal  ring, 

anterior,  159 

inferior,  158 

posterior,  159 

sup)erior,  158 

Pinnate  muscles,  142 

Piriform  bursa,  234 

Piriformis  muscle,  209,  212 


Piriformis  muscle,  function  of,  213 

nerve  supply  of,  213 
Pisiform  bone,  89,  90 

articulation  of,  124,  125 
Pisohamate  ligament,  125 
Pisomctacarpal  ligament,  125 
Pituitary  body,  48 
Pivot  joint,  109 
Plane  of  pelvic  contraction,  130 

cxf>ansion,  130 
Plantar  basal  ligaments,  141 
calcaneocuboid  ligament,  141 
calcaneonavicular  ligament,  141 
cuboideonavicular  ligament,  141 
cuneocuboid  ligament,  141 
eminence,  external,  233 
internal,  233 
middle,  225,  233 
intercuneiform  ligaments,  141 
interossci  muscles,  227,  228 
ligament,  accessory,  139 
long,  141 
of  foot,  140 
naviculari -cuneiform  ligaments,  141 
surface,  18 
tarsal  ligaments,  141 
tarsometatarsal  ligaments,  141 
Plantaris  muscle,  220 
Planum  nuchale,  41,  46 
occipitale,  41,  46 
stemale,  34 

temporale,  38,  50,  52,  59,  60 
Platysma  muscle,  171 
functions  of,  171 
nerve  supply  of,  171 
Pneumatic  bones,  19 
Polyaxial  joints,  no 
Popliteal  bursa,  136,  221,  234 
ligament,  arcuate,  135 

oblique,  135 
line,  100 
space,  98 
Popliteus  muscle,  210,  219,  220 
function  of,  22 t 
nerve  supply  of,  221 
Porus  acusticus  intemus,  43 
Positions,  designations  of,  17,  18 
Postaxial  muscles  of  lower  extremity 

235 
of  upper  extremity,  209 

Posterior  abdominal  muscle,  162 

development,  164 

annular  ligament,  203,  208 

arch  of  vertebra,  22 

articular  facet  of  calcaneus,  103 

of  talus,  102 

atlanto-occipital  membrane,  115 

l>elly  of  digastricus  muscle,  174 

bursa  of  glutseus  medius,  212 

capitular  ligament,  136 

clinoid  processes,  48 

condyloid  canal,  40 

process  of  mandible,  72 

costotransverse  ligament,  116 

cranial  fossa,  41,  43 

crucial  ligament,  134 

cms  of  subcutaneous  inguinal  ring, 

159 


I 
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3steiior  ethmoida.!  foramen.  61,  75 

fontanelle.  Si 

gluteal  line,  94 

—  ferior  spine  of  ilium,  94 

tercondyloid  fossa,  99 
intermuscular  sepium,  133 
Interoccipiial  synchoodrosis,  47 
'  insveisarius  muscle,  155 
:dpital  synchondrosis,  81 
lachrymal  crest,  65 
layer  of  lumbodorsal  fascia,  156 
ligament  of  external  malleolus,  137 
longitudinal  ligameai  of  vertebral 

column,  tit 
muscles  of  thigh,  iiS 
nares,  39 

nasal  spine,  39,  69 
obturator  membrane,  115 

tubercle,  95 
pelvic  surface,  96 
pillar  of  subcutaneous  inguinal  ring, 

'59 
portion    of    quadrat  us    lumborum 

muscle,  1 6a 
process  of  talus,  loz 
sacral  foramina,  19 
sacrococrypeal  ligaments,  113 
sacrmliac  hgamenl,  139 
surface  of  fibula,  loi 

of  humerus,  86 

of  legs,  muscles  of,  1 19 

of  tibia,  100 

of  ulna.  87 

of  zygomatic  bone,  71 
lalocalcaneal  ligament,  140 
talofibular  li)pmenl.  140 
talotibial  ligament.  139 
trochanteric  bursa  of   glutseus  me- 
',  334 


subfascial.  13G 
subtendinous,  136 
Prevertebral  cervical  muscles 

Procerus  nasi  muscle,  17S 


accessory.  28 
■    .,84 


alveolar,  37,  66,  68 

of  vertebra;,  13 
clinoid,  anterior,  41,  49 

middle,  48 

posterior,  48 
condyloid,  lo,  38,  71,  ^2,  73 
coracoid,  84 

coronoid,  of  mandible,  38,  71,  73 
anterior,  Ji 

of  ulna,  87 

ethmoidal,   of   inferior   turbinated. 


Processes,  external  angular,  36 

of  calcaneus,  T03 

of  talus,  109 
faldfonn,  139 

frontal,  of  maxilla,  37,  66,  67 
frontosphenoidal,  37,  71 
hamular,  40,  51,  90 
inferior,  of  temporal  bone,  57 
internal,  of  calcaneus,  103 
intraj'ugular,  46,  SS 
jugular,  43,  46 
lachiymal,  of    inferior    turbinated, 

64 
■nammillary,  38 
mastoid,  38,  40,  53,  54 
maxillary,    of   inferior   turbinated, 

64 
nasal,  of  maxilla,  37,  66,  67 
odontoid,  15,  16 
of  sacrum,  superior  articular,  29 
of  vertebra,  33 
orlntal,  70 
palatine,  39,  66,  68 
peroneal,  103 
posterior,  of  talus,  loi 
pterygoid,  39,  47,  50 
pterygospinous,  51 
pyramidal,  40 

of  palate  bone,  70 
sphenoidal,  of  palate  bone,  70 
spinous,  of  tilna,  99 

of  venebn,  13 
styloid,  of  metacarpal  bone,  91 

of  radius,  8q 

of  temporal  bone,  40,  56 

of  ulna,  88 
supracondyloid,  87 
temporal,  of  ulnar  bone,  71 
transverse,  of  vertebra,  23 
trochlear,  of  calcaneus.  103 
unciform.  90 
uncinate,  64 
vaginal,  of  pterygoid  processes,  49, 

of  temporal  bone,  56,  57 
xiphoid,  34 

foramen  of,  36 
zygomatic,  of  frontal  bone,  60 

of  maxilla,  66,  67 

of  temporal  bone,  36,  3S.  39.  53 
Processus  avinini,  51 


mastoid eus,  40 
pyramidal  is,  40 
Promontory,  groove  of.  58 
of  vertebral  column,  30 
Pronation,  134 

Pronator  quadratus  muscle,  185,  194 
function  of,  194 
nerve  supply  of,  194 
teres  muscle,  185,  191 
(unction  of.  191 
nerve  supply  of,  191 
Protuberance,  mental,  7r 
Proximal  radioulnar  articulation,  iia 
Psoas  major  muscle,  aio 

Pterygoid  canal,  50,  78 


Pterygoid  depression,  73 

fossa,  40,  51 

plate,  external,  40,  50 
internal,  40,  50 

process,  39,  47,  50 

tuberosity,  73 
Pterygoidei  muscles,  1S3,  183 
functions  of,  184 
nerve  supply  of,  184 
Pterygoideus  extemus  muscle,  183 

inlemus  muscle,  183 
Pterygomandibular  raphe,  i8a,  184 
Pterygomaxillary  ligament,  1&4 
Pterygopalatine  canal,  51,  69 

fossa,  50,  78 

groove.  51,  67,  69 
Pterygospinous  ligament,  119 

Pubic  angle,  131 

arch,  '3'    . 

ligaments,  inferior,  iiS 
superior,  128 
Pubis,  93,  9  S 

development.  96 

ramus  of,  95,  96 
Pubocapsular  ligament,  133 
Pulleys.  143 
Pulmonary  groove,  35 
Pulpy  nucleus  of  intervertebral  fibn 

cartilage,  no 
Pyramid  of  temporal  bone,  52,  54 

apex  of,  SS 
Pyramidal  eminence,  57 

process  of  palate  bone,  40,  70 
Pyramidalis  muscle,  161 
functions  of,  r63 
nerve  supply  of,  163 

nasi  muscle,  17S 


Qo ADR ATUS  femoris  muscle,  aog,  313 
function  of,  zri 
nerve  supply  of,  313 
labii  inferioris  muscle,  iSi 

superioris  muscle,  180 
lumborum  muscle.  i6a 
functions  of,  r63 
nerve  supply  of,  163 
plantse  muscle,  310,  335 
function  of,  235 
nerve  supply  of,  125 
Quadriceps  femoris  muscle,  909,  114 
function  of,  215 
nerve  supply  of,  215 
muscle,  r43 
Quadrilateral  foramen,  166 


Radial  carpal  ei 

fossa.  87 

head  of   itexor   digitonun  suUim 
muscle,  192 

lateral  ligament,  132,  126 

muscles  of  forearm,  194 

nerve,  groove  (or,  86 

notch  of  ulna,  87 
Radiate  carpal  ligament,  127 


INDEX. 


253 


Radiate  ligaments,  116,  117 
Radiocarp>al  articulations,  124 
ligament,  dorsal,  126 
volar,  126 
Radioulnar  articulation,  distal,  123 

proximal,  122 
Radius,  82,  88 

and  ulna,  relations,  89 
articular  circumference  of,  88 
borders  of,  88 
development,  89 
extremities  of,  88 
head  of,  88 

interosseous  ridge  of,  88 
neck  of,  88 
nutrient  canal  of,  89 
shaft  of,  88 
surfaces  of,  88 
tuberosity  of,  88 
Radix  arcus  vertebrae,  23 
Ramus  of  ischium,  94 
of  mandible,  37,  71,  72 
of  pubis,  93,  95,  96 
Rectus  abdominis  muscle;  161 
development,  164 
functions  of,  162 
nerve  supply  of,  162 
capitis  anterior  major  muscle,  1 76 
minor  muscle,  177 
functions  of,  177 
nerve  supply  of,  177 
lateralis  muscle,  155 
functions  of,  155 
nerve  supply  of,  155 
posterior  major  muscle,  155 
crest  for,  47 
functions  of,  155 
nerve  supply  of,  155 
minor  muscle,  155 
functions  of,  155 
nerve  supply  of,  155 
femoris  muscle,  214 
muscles,  164 

external,  spine  for,  76 
Red  bone-marrow,  21 
Reflected  inguinal  ligament,  159,  164 
Reinforcing  ligaments,  108 
Retinacula  peronaeorum,  222,  230 
Retinaculum  of  arcuate  ligament,  135 
patellar,  external,  135 

internal,  135 
peroneal,  inferior,  230 

superior,  230 
tendon,  142,  143 
Retrahens  auriculae  muscle,  179 
Rhachischisis,  36 
Rhomboid  ligament,  119 
Rhomboideus  major  muscle,  147 
functions  of,  147 
nerve  supply  of,  147 
minor  muscles,  147 
functions  of,  147 
nerve  supply  of,  147 
Ribs,  22,  32 
abdominal,  28 
angle  of,  32 

articulations  of,  with  sternum,  116, 
117 


Ribs,  articulations  of,  with  vertebral 
column,  26,  116,  117 

body  of,  32 

bony,  32,  33 

cervical,  35 

curvature  of,  ^^ 

development  of,  35 

eleventh,  $^ 

false,  s^ 

fenestration  of,  36 

first,  32 

floating,  S3 

head  of,  32 

length  of,  is 

lumbar,  28,  35 

movements  of,  117 

neck  of,  32 

sacral,  36 

second,  ^^ 

surface  curvature  of,  33 

torsion  curvature  of,  33 

true,  33 

twelfth,  33 

typical,  32,  S3 
Ring,  abdominal,  external,  158 

inguinal,  subcutaneous,  158 
Ridge,  bicipital,  86 

interosseous,  of  fibula,  10 1 
of  radius,  88 
of  tibia,  100 
of  ulna,  87 

intertrochanteric,  97 

obturator,  95 

sphenomaxillary,  50 

supinator,  87 

temporal,  s^ 

tubercular,  greater,  86 
lesser,  86 
Risorius  muscle,  180 
Roof  of  oral  cavity,  78 
Root  of  vertebrae,  23 
Rostrum,  sphenoidal,  48,  49 
Rotary  vertebrse,  23 
Rotatorcs  breves  muscles,  152,  153 

longi  muscles,  152,  153 

muscles,  152,  153 
functions  of,  154 
nerve  supply  of,  1 54 
Round  ligament,  132,  133 


Saccular  recess,  122,  123 
Sacral  canal,  29 
comu,  29 
foramina,  28,  29 

intervertebral,  29 
hiatus,  29,  31 
rib,  36 

tuberosity,  29 
Sacrococcygeal  ligament,  anterior,  113 
lateral,  113 
posterior,  113 
symphysis,  113 
Sacroiliac  articulation,  128 
ligament,  anterior,  129 
interosseous,  129 
posterior,  129 
Sacrosciatic  foramen,  130 


Sacrosciatic  ligament,  greater,  1 29 

lesser,  129,  130 
Sacrospinalis  muscle,  149 
functions  of,  154 
nerve  supply  of,  154 
Sacrospinous  ligament,  129,  130 
Sacrotuberous  ligament,  129 
Sacrum,  28 

apex  of,  28,  30 

base  of,  28 

canal  of,  29 

crests  of,  29 

development  of,  31 

dorsal  surface  of,  29 

female,  30 

foramina  of,  28,  29 
intervertebral,  29 

joints  of,  113 

male,  30 

movements  of,  113 

pelvic  surface  of,  28 

processes  of,  superior  articular,  29 

tuberosity  of,  29 

upi>er  surface  of,  29 
Saddle  joint,  1 10 
Sagittal  border  of  parietal  bone,  59 

groove,  44,  46,  60,  61 

plane,  17 

suture,  79 
Saphenous  oi>ening  of  fascia  lata,  232 

vein,  great,  232 
Sartorial  bursa,  214 
Sartorius  muscle,  209,  214 
function  of,  214 
nerve  supply  of,  214 
Scalene  tubercle,  32 
Scaleni  muscles,  175 
functions  of,  1 76 
nerve  supply  of,  1 76 
Scalenus  anterior  muscle,  175 

medius  muscle,  175 

minimus  muscle,  176 

posterior  muscle,  175 
Scalp,  muscles  of,  178 
Scaphoid  bone  of  foot,  102,  103 
development,  106 
of  hand,  89,  90 

fossa,  51 
Scapula,  83 

angles  of,  83,  84 

base  of,  83 

borders  of,  83,  84 

development,  84 

head  of,  84 

ligaments  of,  120 

margins  of,  83 

neck  of,  84 

spine  of,  83,  84 

surfaces  of,  83 
Scapular  notch,  84 
Scarpa's  fascia,  163 
Sciatic  bursa  of  glutaeus  maximus,  234 

foramen,  great,  130 
lesser,  130 

notch,  great,  94,  96 
lesser,  96 
Second  cuneiform  bone,  104 
Sella  turcica,  41,  47,  48 
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Semicanal  for  Eustachian  tube,  58 

for  tensor  tympani,  58 
Semidrcular  line,  161 
Semilunar  bone,  89,  90 

cartilages,  133 
(unction  of,  136 

notch  of  ulnar,  87 
surface  of  acetabulum,  96 
Semimembranous  bursa,  136, 119, 134 
muscle,  109,  118,  319 
function  of,  319 
nerve  supply  of,  119 
Semispinalis  capJtb  muscle,  151,  151 
cervicis  muscle.  152 
dorsi  muscle,  151 
muscles,  15; 
functions  of,  154 
niTve  supply  of,  154 
Semitendinosus  muscle,  109,  118 
fimction  of,  119 
nerve  supply  of,  119 
Septum  choanarum,  39,  66 

anterior,  of  leg,  233 
external,  of  arm,  107 

of  thigh,  aji 
internal,  of  arm,  188,  207 

of  thigh,  331 
of  arm,  188,  207 
ot  leg,  233 
of  thigh,  232 
posterior,  of  leg,  233 
nasal,  37,  76,  77 

Serralus  anterior  muscle,  166,  168 
functions  of,  169 
nerve  supply  of,  i6g 
magn us  muscle,  168 
functions  of,  169 
nerve  supply  of,  169 
posteiior  inferior  muscle,  148,  171 
functions  o(,  148 
nerve  sujiply  of,  148 
superior  muscle,  148,  i;i 
functions  of,  148 
nerve  supply  of,  148 
Sesamoid  bones,  143 
of  fool,  83,  106 
ofhanil,  81,  92 
Sheath,  intertubvrcular  mucous,   ui, 
18S 
perona-'us  lonRvis,  231 
rectus  aUlominLs,  161 
synovial,  of  dorsal  carpal  ligament, 
103 
of  fingers,  205 
i>f  (lesor  tendons  of  palm,  205 

Short  bones,  ly 

external  lateral  ligament  of  knee,  135 
muscles,  142 
of  back,  154 

ilevelopnteni,  156 
of  nctk.  ,S! 
development,  156 
posterior  sacroiliac  ligament,  lig 
Shoulder,  articulations  of,  131 


INDEX. 

Shoulder  girdle,  83 
muscles  of,  1S5,  186 
classification,  109 
Shoulder-blade,  83 .     See  also  Sra^uAi. 
Shoulder-joint,  121 


Sigmoid  groove,  43,  46.  53,  60 
notch  of  mandible,  38,  71 
of  radius,  89 
of  ulna,  greater,  87 
lesser,  87 
Simple  joint,  ioq 
Sbus,  fronlal,  61 
development,  62 
maxillary,  66 
orifice  of,  67 


,  103 


of  IS 

sphenoidal,  47 
Skeleton,  ajipendin 

divisions  of,  22 

of 

of  toot,  i 

upper  eitremity,  85 
of  hand,  92 
of  head,  22,  36 


of  trunk,  22 

of  upper  extremities,  82,  83 
Skull,  36 
anterior  aspect  of,  36 
base  of,  exlcrna!  surface  of,  39 

bones  of,  44 
dcvclopmenlal  classification,  4, 

rlisarticuiaterf.  36 

external  surfarc  of  base  of,  39 

inner  aspect  of,  44 

lulerni  as|H-ct  of,  37 

of  newlmrn,  81 

superior  aspect  of,  44 

sutures  i>f,  79 
Smiling  muscle.  180 
Sockets  for  teeth,  68 
Sole  of  foot,  muscles  of,  225 
Soleus,  arch  of,  220 


sulur.-.  79 
Sphenofronlal  suture,  37,  41,  49,  79 
Sphenoid  bone,  37,  39,  47 
boiiy  of,  47 
borders  of,  49,  jo 
cerebral  juga  of,  50 
surfarc  of,  42 

digitate  impressions  of,  50 
greater  wing  of,  42 

lesser  wings  of,  41 
orbital  crest  of,  50 


ii-ings  of,  greater,  47,  49 
surfaces  of,  49 
lesser,  47,  49 


Sphenoid  bone,  wings  of,  orbital, 
49 

temporal,  47,  49 
spine  of,  39 
Sphenoidal  angle,  36,  59 

crest,  48 

fissure,  37,  4*.  49,  74.  7S 

fontanel  les,  82 

process  of  palate  bone,  70 

rostrum,  48,  49 

sitius,  47 

turbinated  bones,  48 
Sphenomandibular  ligament,  i  iS 
Sphenomaxillary  fissure,  37,   39, 
74,75 

fossa,  49,  50,  78 

ridge,  50 

surface  of  sphenoidal  bone,  go 


Sphcr 


ipital  fissure,  45 

syntnondrosis,  41,  45,  47,  81 
Sphenoorliital  suture,  79 
Sphenopalatine  foramen,  70,  78 

notch,  70 
Sphenoparietalsuture,37,  38,41,79, 
Sphenopetrosal  fissure,  39,  40,  42, 
SS.81 

synchondrosis,  81,  118 
Sphenosquamosal  suture,  38,  39, 

43.  S^.  80 
Sphenw.-'Bomatic  suture,  37,  38,  50, 
Spheroid- joints,  110 
Sphincter  muscles,  r4> 

Spigelius'  line,  16a 
Spina  recti  lateralis,  50 
Spinal  ranat,  31 
column,  22.     See  also  Verlthral 

Spinalis  capitis  muscle,  151,  15) 

dorsi  muscle,  I5r 
muscles.  r49,  151 
functions  of,  154 
nerve  supply  of,  tS4 
Spindle-shaped  muscles,  143 
Spine,  20 
anterior  nasal,  37 
ethmoidal,  41,  48 
for  external  rectus  muscle,  76 

nasal  anterior,  68 

posterior,  6q 
of  ilium,  anterior  inferior,  94 
superior,  94 

posterior  inferior,  94 
of  ischium,  96 
of  pubis,  95 
of  scapula,  83,  84 
palatine.  68 
sphenoidal,  56 
suprameatal,  52 
trochlear,  6r 
tympanic,  greater,  ST 
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Spinotransversalis  muscle,  149 
Spinous  process  of  tibia,  99 

of  vertebriE,  23 
Spiral  joint,  109 
Splanchnolog}',  definition,  17 
Splenius  capitis  muscle,  148 
functions  of,  148 
nerve  supply  of,  148 
cervicis  muscle,  148 
functions  of,  148 
nen-c  supply  of,  148 
Squamosal  border  of  parietal  bone,  59 
of  sphenoid  bone,  50 
suture,  38,  43.  52,  79 
Squamosom histoid  suture,  53,  59,  81 
Squamous  portions  of  occipital  bone, 

3^.  45»  46 
of  tem|K)ral  bone,  $S,  40,  43,  52 

suture,  107 

Stellate  ligaments,  116,  117 

Sternal  extremity  of  clavicle,  85 

membrane,  117 

portion  of  diaphragm,  164 

synchondrosis,  117 

Sternalis  muscle,  167 

Sternoclavicular  articulation,  119 

ligament,  119 

Sternocleidomastoideus  muscle,  171 

functions  of,  172 

ner\'e  sui)ply  of,  172 

Sternocostal  articulations,  1 1 7 

portion  of  pectoralis  major  muscle, 

167 

Sternohyoideus  muscle,  172 

Sternolhyreoidcus  musck-,  172 

Sternum,  22,  34 

angle  of,  34 

articulations  of  ribs  with,  116,  117 

body  of,  34 

development  of,  35 

foramen  of,  36 

gladiolus  of,  34 

manubrium  of,  34 

notches  of,  34 

xiphoid  process  of,  34 

Straight  alxlominal  muscle,  161 

development,  164 

Stylohyoid  ligament,  119 

Stylohyoid eus  muscle,  174 

functions  of,  174 

nervT  supply  of,  1 74 

Styloid  process  of  metacarpal  bone,  91 

of  radius,  89 

of  temporal  bone,  40,  56 

of  ulna,  88 

Stylomandibular  ligament,  118,  184 

Stylomastoid  foramen,  40,  56 

Stylomaxillarv'  ligament,  184 

Subacromial  bursa,  208 

Subarcuate  fossa,  55 

Subclavian  groove,  33 

Subclavius  muscle,  166,  168 

functions  of,  168 

ner\'e  supply  of,  168 

Subcostal  angle,  35 

Subcostales  muscles,  169,  170 

Subcutaneous  bursa  of  tuberosity  of 

tibia,  234 


Subcutaneous  calcaneal  bursa,  235 
colli  muscle,  171 
digital  bursae,  dorsal,  208 
epicondylar  bursas,  208 
external  malleolar  bursa,  234 
infrapatellar  bursa,  136,  234 
inguinal  ring,  158 
internal  malleolar  bursa,  234 
metacarpophalangeal  bursae,  dorsal, 

208 
olecranal  bursa,  208 
prepatellar  bursa,  136,  234 
trochanteric  bursa,  233 
Subdeltoid  bursa,  186,  208 
Subfascial  prepatellar  bursa,  136 
Suboccipital  triangle,  156 
Subscapular  bursa,  121,  188 
fascia,  207 
fossa,  8^ 
Subscapularis  muscle,  185,  187 
functions  of,  188 
nerve  supply  of,  188 
Subtendinous  bursa  of  tibialis   ante- 
rior, 235 
jKKtcrior,  235 
iliac  bursa,  234 
olecranal  bursa,  208 
prepatellar  bursa,  136 
Sulcus,  20 

arteriosus,  43,  44 
of  frontal  bone,  61 
of  parietal  bone,  59 
of  sphenoid  bone,  50 
of  temporal  bone,  53 
calcaneus,  103 
chiasmal  is,  41,  48 
gluteal,  232 
ncrvi  spinalis,  24 
tali,  102 

vcnosiis,  of  parietal  bone,  59 
Superciliary  arches,  60 
Superficial  fascia,  general,  163 

head  of  flexor  f)oIlicis  brevis  muscle, 

199 
layer  of  calf  muscles,  219 
of  cervical  fascia,  177 
of  extensors  of  forearm,  196 
of  flexor  muscles  of  forearm,  191 
posterior   sacrococcygeal    ligament, 

temporal  fascia,  184 
Superior  angle  of  scapula,  83,  84 
aperture  of  pelvis,  130 

of  tympanic  canaliculus,  54 
articular  processes  of  sacrum,  29 

surfaces  of  tibia,  99 
belly  of  omohyoideus  muscle,  1 73 
bicipital  bursa,  234 
border  of  scapula,  84 
cornu  of  fascia  lata,  232 
costotransverse  ligament,  116 
crus  of  subcutaneous  inguinal  ring, 

extremity  of  femur,  97 
of  fibula,  loi 
of  humerus,  85 
of  radius,  88 
of  tibia,  99 


Superior  extremity  of  ulna,  87 
gluteal  line,  94 
intervertebral  notch,  23 
margin  of  scapula,  83 
maxillary,  66.     Sec  also  MaxUla. 
meatus  of  nose,  64,  77 
nuchal  line,  41,  46 
occipital  fossa?,  46 
orbital  fissure,  37,  42,  49,  74,  75 
peroneal  retinaculum,  230 
petrosal  groove,  43,  55 
pillar  of  subcutaneous  inguinal  ring. 

158  • 
pubic  ligament,  128 

ramus  of  ischium,  94 
of  pubis,  93,  95 

surface  of  talus,  102 

temjK)ral  line,  59 

thoracic  aperture,  35 

transverse  ligament,  120 

turbinated  bone,  63 

vertebral  notches,  23 
Supemumerar>'  bones,  82 
Supination,  124 
Supinator  brevis  muscle,  195 

longus  muscle,  194 

muscle,  185,  195 
function  of,  196 
nerve  supply  of,  196 

ridge,  87 
Supraclavicular  fossa,  lesser,  171 
Supracondyloid  process,  87 
Supraglenoidal  tuberosity,  84 
Suprahyoid  muscles,  174 
Supramastoid  ridge,  52 
Suprameatal  spine,  52 
Supraorbital  border  of  frontal  bon 
60 

foramen,  60,  75,  76 

margin,  75 

notch,  60,  75 
Suprapatellar  bursa,  135,  234 
Supraspinatus  fascia,  207 

fossa  of  scapula,  83 

muscle,  185,  186 
function  of,  187 
nerve  supply  of,  187 
Supraspinous  ligament,  112 
Surgical  neck  of  humerus,  86 
Sustentaculum  tali,  103 
Sutura  mendosa,  47,  81 
Sutura;  scrrata?,  59 
Suture,  107 

coronal,  36,  37,  79 

ethmoideomaxillary,  80 

frontal,  60,  81 

front oethmoidal,  41,  61,  81 

frontolachrymal,  37,  80 

frontomaxillary,  37,  80 

harmonic,  107 

incisive,  69,  81 

infraorbital,  68,  81 

intermaxillary,  37,  80 

intemasal,  37,  65,  80 

lachrymoconchal,  80 

lachrvmoethmoidal,  80 

lachrymomaxillary,  80 

lambdoid,  38,  79 
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Suture,  median  paUtine,  39,  Si 

TALOCALCANEALarticulaUrai,  137, 138 

Temporal  surface  of  sphenoid 

49.5" 

melopic,  60,  61,  81 
nasofrontal,  37,  65,  80 

ligament,  anterior,  140 

external,  140 

bone,  53 
wings  of  sphenoid  bone,  47,  4; 

nasomaxillary,  37,  65,  80 

internal,  14* 

ocapitomasloid,  38,  40,  43,  53,  79 
of  skull,  79 

interosseous,  140 

Temporalis  muscle,  183,  183 
functions  of.  183 

posterior,  140 

palatine,  median,  39,  81 

Talocalcaneonavicular      articulation, 

nerve  supply  of.  183 

'i7.  '38 

Talocrural  articulation.  137 

ligament,  118 

Tendinous  adductor  opening,  ai: 

parietomastoid,  38,  53,  79 

posterior.  140 

p«rosnuamc«al,  81 
sagiital,  79 

Talonavicular  articulation,  138 

arches,  143 

ligament,  dorsal,  140 

inscriptions,  143 

serrate,  59,  107 

Talotibial  ligament,  anterior,  139 

of  rectus  abdominU,  t6i 

posterior,  139 

Tendo  Achillis,  210 

Talus,  101 

Tendons,  142 

sphenomaxillary,  81 

articular  facets  of,  103 

central,  of  diaphragm,  164,  16; 

articulations  of,  137 

chiasma  of,  207 

sphenopanetal,  37,  38,  41,  79,  8j 

body  of,  101 

flexor,  of  palm,  305 

development,  106 

of  fingers,  extensor.  304 

80 

groove  of.  loi 

of  hand,  extensor,  303 

sphenozygomatic,  37.  38.  50,  80 

of  long  head  of  biceps,  121 

neck  of,  103,  103 

squamosomastoid,  53,  59,  Si 

surfaces  of.  loi 

retinacula,  142,  143 

iransverae  palatine,  39.  81 

Tarsal  bones,  81,  :oa 

vincula.  307 

zygomalico frontal.  36,  37.  80 

articulations  of,  137,  138 

Tendon -sheaths,  143 

iygomatieomaxiilan^,  37,  39,  67,  80 

development,  106 

Tensor  fasciie  latx  musde,  309,  : 

zygomaticotemporal,  38,  51,  80 

ligaments,  139 

function  of,  314 

SymphysU,  107 

dorsal.  140 

nerve  supply  of.  314 

pubis,  95,  118 

tympani,  semicanal  for,  58 

sacrococcygeal,  113 

Tarsometatarsal     articulations.     137, 

Teres  major  muscle,  185,  187 

Synarthrosis,  107 

1 39 

function  of,  187 

mixed,  .07 
pelvic,  M 

ligaments,  donal,  141 

nerve  supply  of,  187 

plantar,  141 

minor  muscle,  185.  187 

Tarsus,  102 

function  of,  187 

epiphysecB.  31 

articulations  of,  137,  138 

nerve  supply  of,  187 

inlerocdpilal,  anterior,  47 

ligaments  of,  139 

Terminal  line  of  ilium.  95 

postenot,  47 

sinus  of,  102,  103 

Thenar  eminences,  198 

inteisphenoidal,  51,  81 

muscles  of,  199 

btraoccipital.  anterior,  81 

Tectorial  membrane,  in,  115 

Thigh,  adductor  muscles  of.  »i6 

Teeth,  alveoli  (or,  68,  71 

anterior  surface  of,  muscles  of 

pcirooccipttal,  81,  118 

incisor,  in  tctus.  69 

fasciie  of.  331 

sphenooccipital,  41,  45,  47,  81 

sockets  of.  68,  71 

flexors  of,  218 

Tegmen  tympani,  S5.  S7 

intertial  muscles  of,  3i6 

sternal.  34,  "7 

Temporal  bone,  37,  38,  51 

muscles  of,  2,4 

Syndcsmology,  107 

articular  eminence  of.  53 

classification.  235 

canals  of   57 

posterior  muscles  of,  31S 

general,  107 

development  of  58 
in  newborn,  58,  59,  81 

Third  cuneiform  bone,  104 

special,  110 

trochanter,  98 

Syndesmosis,  107 

inferior  process  of,  57 

Thoracic  muscles,  166 

tibiofibular,  J36,  137 

mastoid  portion  of,  38,  40,  52,  53 

vertebrie,  »6 

petrous  portion  of,  40,  52,  54 

eleventh,  26,  27 

SvnerRists,  143 

a[)ex  of,  SS 

Grr^l,  26 

Sj-novia,  108 

pyramid  of,  51,  54 

walls,  muscles  of,  169 

Synovial  buntar,  108 

apex  of,  55 

Thorax,  22,  35 

squamous  portion  of,  38,  40,  43. 

apertures  of,  35 

folds,  108 

5' 

muscles  of.  166 

patellar,  135 

tympanic  portion  of,  38,   40,   52, 

walls  of,  muscles  of,  169 

layer  of  artiiular  capsule,  loS 

S7 

Thumb,  lK»ni-*  of,  93 

membrane,  loH 

fascia,  184 

carpometacarpal  joint  of,  134, 

sheaths  ofdorsal  carpal  ligament, 20J 

fossa,  38 

metacarpophalangeal  anicu]ati< 

of  fingers,  205 

line.  44,  60 

127 

of  flexor  tendons  of  palm,  105 

interior,  59 

Thy reohyradcus  muscle,  173,  173 

of  foot,  3?9 

superior,  500 

Tibia,  83,  99 

of  peronaus  longu',  231 

process  of  zygomatic  bone.  71 

and  fibula,  relations,  TOi 

villi,  »o8 

ridjte,  38 

articular  surfaces  of,  inferior,  1 

Systematic  anatomy,  definition,  17 

surface  of  zygomatic  bone.  71 

superior,  99 
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Tibia,  articulations  of,  136 
bonders  of,  100 
condyles  of,  99 
crest  of,  100 
development,  10 1 
extremities  of,  99 

interosseous  membrane  of,  136,  137 
shaft  of,  99,  100 

surfaces  of  inferior  extremity  of,  99 
of  shaft  of,  100 
of  superior  extremity  of,  99 
tuberosity  of,  subcutaneous  bursa 
of,  234 
Tibial  lateral  ligament,  134 
Tibialis  anterior  muscle,  210,  223 
function  of,  223 
nerve  supply  of,  223 
posterior  muscle,  210,  219,  221 
function  of,  221 
nerve  supply  of,  221 
Tibiofibular  articulation,  136 

syndesmosis,  136,  137 
Tibionavicular  ligament,  139,  140 
Tissue,  bony,  20 
Toes,  articulations  of,  137 
bones  of,  105 

great,  ball  of,  muscles  of,  226 
Uttle,  ball  of,  muscles  of,  227 
Topographic  anatomy,  definition,  17 
Torus  palatinus,  78 
Tr.icheIomastoid  muscle,  151 
Transversalis  capitis  muscle,  151 
cervicis  muscle,  151 
fascia,  163 
Transverse  articulation  of  tarsus,  138 
capitular  ligament  of  foot,  139 

of  hand,  127 
carpKil  ligament,  127,  205 
crural  ligament,  233 
fasciculi,  233 
groove,  43,  46 
head  of  adductor  hallucis  muscle, 

227 
ligament,  inferior,  121 
of  atlas,  114 
of  hip,  131 
of  knee,  134 
superior,  120 
lines  of  rectus  abdominis,  161 
palatine  suture,  39,  81 
plane,  17 

portion  of  nasalis  muscle,  182 
processes  of  vertebrae,  23 
Trans versocostal  muscles,  156,  157 
Transversospinalis  muscle,    149,   151, 

157 
Transversus  abdominis   muscle,    157, 

160 

functions  of,  162 

nerve  supply  of,  162 

menti  muscle,  181 

nuchae,  146,  179 

thoracis,  169,  170 

Trapezium,  89,  90 

Trai>ezius  muscle,  145 

functions  of,  146 

nerve  supply  of,  146 

Trapezoid,  89,  90 

17 


Trapezoid  ligament,  120 
Triangle,  deltoideopectoral,  167 
femoral,  216 
lumbar,  147 
of  Petit,  147 
suboccipital,  156 
Triangular  ligament,  159,  164 
Triangularis   labii   inferioris   muscle, 
181 
superioris  muscle,  181 
muscle,  181 
stemi  muscle,  170 
Triceps  brachii  muscle,  142,  185,  189 
function  of,  190 
h^ads  of,  189,  190 
nerve  supply  of,  190 
surs  muscle,  210,  219 
function  of.  220 
nerve  supply  of,  220 
Trigeminal  impression,  43,  55 
Triquetral  bone,  89,  90 
Trochanteric  bursa,  212 

of  glutaeus  maxim  us,  233 
medius,  anterior,  234 
posterior,  212,  234 
minimus,  234 
subcutaneous,  233 
fossa,  97 
Trochanters,  97 
greater,  97 
lesser,  97 
third,  98 
Trochlea,  143 

of  phalanges  of  foot,  105 

of  hand,  92 
of  talus,  102 
Trochlear  area  of  humerus,  86 
depression,  61,  76 
process  of  calcaneus,  103 
spine,  61 
Trochoid  joint,  109 
True  joints,  108 
pelvis,  130 
ribs,  ss 

syndesmosis,  107 
vertebrae,  22 
Trunk,  muscles  of,  144 
skeleton  of,  22 
variations  in,  35 
Tubercle,  20 
carotid,  26 

costal,  ligament  of,  116 
intercondyloid,  external,  99 

internal,  99 
jugular,  43,  46 
mental,  72 
obturator,  anterior,  95 

posterior,  95 
of  Chassaignac,  26 
of  humerus,  greater,  85 

lesser,  85 
of  Lisfranc,  32 
■  of  neck  of  ribs,  32 
of  pubis,  95 
of  talus,  external,  102 

internal,  102 
of  trapezium,  90 
pharyngeal,  45 


Tubercle,  scalene,  32 
Tubercular  ridge,  greater,  86 

lesser,  86 
Tuberculum  caroticum,  26 

sells,  41,  48 
Tuberositas  atlantis,  2$ 
Tuberosities,  20 

coracoid,  85 

costal,  85 

deltoid,  86 

gluteal,  98 

mfraglenoidal,  84 

masseteric,  72 

of  calcaneus,  103 

of  fifth  metatarsal  bone,  105 

of  first  metatarsal  bone,  105 

of  hard  palate,  40 

of  ilium,  95 

of  ischium,  96 

of  maxilla,  67 

of  navicular  bone,  103 

of  palate  bone,  70 

of  radius,  88 

of  scaphoid  bone,  103 

of  tibia,  100 

subcutaneous  bursa  of,  234 

of  ulna,  87 

pterygoid,  72 

sacral,  29 

supraglenoidal,  84 

ungual,  92,  105 
Tubular  bones,  19 
Turbinated  bones,  $7,  77 
inferior,  64,  67,  77 
development,  64 
middle,  63 
sphenoidal,  48 
sui>erior,  63 
Tympanic  annulus,  81 

antrum,  54,  58 

canaliculus,  58 

aperture  of,  superior,  54 

groove,  57 

notch,  57 

portion  of  temporal  bone,  38,  40,  52, 

57 
spines,  greater,  57 

lesser,  57 

Tympanomastoid  fissure,  53,  57 

Tympanosquamosal  fissure,  57 


Ulna,  82,  87 

and  radius,  relations,  89 

borders  of,  87 

development,  88 

extremities  of,  87,  88 

shaft  of,  87 

surfaces  of,  87 
Ulnar  carpal  eminence,  90 

head  of  flexor  carpi  ulnaris  muscle, 
192 
of  pronator  teres  muscle,  191 

lateral  ligament,  122,  126 

notch,  89 
Unciform  bone,  89,  90 

process,  90 
Uncinate  process,  64 
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Ungual  phalanges,  92 
tuberosity,  92,  105 
Uniaxial  joints,  109 
Unilocular  joints,  108 
Upper  arm,  extensor  surface  of,  mus- 
cles of,  189 
flexor  surface  of,  muscles  of,  188 
muscles  of,  185,  188 
classification,  209 
extremity,  articulations  of,  1 19 
bursx  of,  208 
fasciae  of,  207 
free,  skeleton  of,  85 
ligaments  of,  119 
muscles  of,  185 

development,  209 
skeleton  of,  82,  83 
thoracic  muscles  of,  166 
portion  of  longus  colli  muscle,  1 76 


Vagina  mucosae,  142,  143 
Vaginal  ligaments,  143 
of  foot,  231 
process,  49,  51 
of  temporal  bone,  56,  57 
Vastus  extemus  muscle,  215 
intermedius  muscle,  215 
intern  us  muscle,  215 
lateralis  muscle,  215 
medialis  muscle,  215 
Vein,  saphenous,  great,  232 

vertebral,  canal  for,  26 
Vena  caval  opening  of  diaphragm,  166 
Ventral  arch  of  vertebra,  22 
Vertebra?,  22 
arches  of,  22,  23 
articular  processes  of,  23 
bodies  of,  22,  23 

connections  of,  1 10 
caudales,  30 
cervical,  23 

characters  of,  24 
first,  23,  25 

and  second,    articulations    of, 

development,  31 
second,  23,  25 
development,  31 


Vertebrae,  cervical,  seventh,  24 
third  to  sixth,  24 
development,  31 
false,  22,  28 
flexion,  23 
lumbar,  27 
lumbosacral,  30,  36 
p>edicles  of,  23 
processes  of,  23 
prom  in  ens,  25 
root  of,  23 
rotatory,  23 

spinous  processes  of,  23 
supernumerary,  35 
thoracic,  26 
first,  26 
twelfth,  26,  27 
transverse  processes  of,  23 
true,  22 
Vertebral  arches,  ligaments  between, 
112 
artery,  25 

canal  for,  26 
border  of  scapula,  83 
canal,  31 
column,  22,  30 

articulation    of    ribs   with,    116, 

117,  261 
curvature  of,  30 
development,  31 
intertransverse  ligaments  of,  112 
joints  of,  1 10 
ligaments  of,  11 1 
movements  of,  113 
promontory  of,  30 
margin  of  scapula,  83 
notches,  23 
vein,  canal  for,  26 
Vertical  portion  of  squamous  portion 

of  temporal  bone,  52 
Vidian  canal,  50 
Villi,  synovial,  108 
Vincula,  143 

of  tendon,  207 
Visceral  bones,  22 
Vitreous  tables  of  flat  bones,  19 
Volar  basal  ligaments,  127 
border  of  radius,  88 
of  ulna,  87 


I 


Volar  carpal  ligament,  208 

carpometacarpal  ligament,  127 
intercarpal  ligament,  17 
ligaments,  accessor}-,  127 
radiocarpal  ligament,  126 
surface,  18 
of  radius,  88 
of  ulna,  87 

Vomer,  39,  65 
alae  of,  65 
development,  66 


Walls  of  thorax,  muscles  of,  169 
Wings  of  sphenoid  bone,  47,  49 
Wormian  bones,  82 
Wrist -joint,  124 


Xiphoid  process,  34 
foramen  of,  36 


Yellow  bone-marrow,  21 


Zona  orbicularis,  132 
Zygoma,  70 

Zygomatic  arch,  38,  39,  40 
bone,  36,  70 
development,  71 
surfaces  of,  71 
border  of  sphenoid  bone,  50 
fossa,  79 
head  of  quadratus  labii  superiori* 

muscle,  180 
process  of  frontal  bone,  60 
of  maxilla,  66,  67 
of  temporal  bone,  36,  38,  39,  52 
Zygomaticofacial  foramen,  71 
Zygomaticofrontal  suture,  36,  37,  80 
Zygomaticomaxillary  suture,   37,    39 

67,  80 
Zygomaticoorbital  foramen,  71,  75 
Zygomaticotemporal  foramen,  71 

suture,  38,  52,  80 
Zygomaticus  major  muscle,  180 
minor  muscle,  180 
muscles,  180 
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SAUNDERS'  BOOKS 


Skin,  Genito-Urinary 
Diseases,  Chemistry,  and 
Eye,  Ear,  Nose,  and  Throat 

W.  B.  SAUNDERS   COMPANY 

925  WALNUT  STREET  PHILADELPHIA 

9.  HENRIETTA   STREET.  COVENT  GARDEN.  LONDON 


MECHANICAL    EXCELLENCE 

I^OT  alont:  for  ihcjr  literary  excellence  have  the  Saunders  publi 
*~  cations  become  a  standard  on  both  sides  of  the  Atlantic:  thei 
mechanical  perfection  is  as  universally  commended  as  is  their  sci 
entific  superiority.  The  most  painstaking  attention  is  bestowed 
upon  all  the  details  that  enter  into  the  mechanical  production  of  a 
book,  and  medical  journals,  both  at  home  and  abroad,  in  reviewing 
the  Saunders  publications,  seldom  fail  to  speak  of  this  distinguishing 
feature.  The  attainment  of  this  perfection  is  due  to  the  fact  that  the 
firm  has  its  own  Art  Department,  in  which  photographs  and  drawings 
of  a  very  high  order  of  merit  are  produced.  This  department  is  of 
decided  value  to  authors,  in  enabling  them  to  procure  the  services  of 
artists  specially  skilled  in  the  various  methods  of  illustrating  medical 
publications. 

A  Complete  CMologue  of  our  PubUc«tioM  will  bs  Sent  upon  Re<liie«l 
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Barnhill  aiid  Wales' 
Modern  Otology 


A  Text-Book  of  Modern  Otology.  By  John  F.  Barnhill,  M.  D., 
Professor  of  Otology,  Laryngology,  and  Rhinology,  and  Karnest 
DE  W.  Wales,  M.  D.,  Associate  Professor  of  Otology,  Larjoigology, 
and  Rhinology,  Indiana  University  School  of  Medicine,  Indianapolis. 
Octavo  of  598  pages,  with  305  original  illustrations.  Cloth,  1^5.50  net; 
Half  Morocco,  ^7.00  net. 

JUST  ISSUED— TH£  NEW  (2d)  EDITION 

The  authors,  in  writing  this  work,  kept  ever  in  mind  the  needs  of  the 
physician  engaged  in  general  practice.  It  represents  the  results  of  personal 
experience  as  practitioners  and  teachers,  influenced  by  the  instruction  given  by 
such  authorities  as  Sheppard,  Dundas  Grant,  Percy  Jakins,  Jansen,  and  Alt. 
Much  space  is  devoted  to  prophylaxis,  diagnosis,  and  treatment,  both  fnedtca/ 

\.  I^  and  surgical.     There  is  a  special  chapter  on  the  bacteriology  of  ear  affections — 

a  feature  not  to  be  found  in  any  other  work  on  otology.     Great  pains  have  been 

i'|S||1  taken  with  the  illustrations,  in  order  to  have  them  as  practical  and  as  helpful  as 

possible,  and  at  the  same  time  highly  artistic.     A  large  number  represent  the 


iroH  best  work  of  Mr.  H.  F.  Aitken. 

il 


I  PERSONAL   AND    PRESS   OPINIONS 


Frank  Allport.  M.  D. 

Pr>^/essor  of  Otoiox'V,  Northwestern  University^  Chicago, 

"  I  regard  it  as  one  of  the  best  books  in  the  English  language  on  this  subject.  The 
pictures  are  especially  good,  particularly  as  they  are  practically  all  original  and  not  th«^  old 
reproduced  pictures  so  frequently  seen." 

C.  C.  Stephenson,  M.  D. 

Professor  of  Ophthalmology  aud  Otology,  College  of  Physicians  and  Surgeons,  Little  Rock 
Arkansas. 

"To  my  mind  there  is  no  work  on  modern  otology  that  can  for  a  moment  compare  with 
•  Barnhill  and  Wales."  " 

Journal  American  Medical  Associaiion 

"  Its  teaching  is  sound  throughout  and  up  to  date.  The  strongest  chapters  are  those  on 
suppuration  of  the  middle  ear  and  the  mastoid  cells,  and  the  intracranial  complications  of  ear 
disease." 


, /./ 


DISEASES  OF  THE  EYE. 


DeSchweinitz's 
Diseases  of  the  Eye 

The  New  (6th)  Edition 

Diseases  of  the  Eye:  A  Handbook  of  Ophthalmic  Practice. 
By  G.  E.  deSchweinitz,  M.D.,  Professor  of  Ophthalmology  in  the  Uni- 
versity of  Pennsylvania,  Philadelphia,  etc.  Handsome  octavo  of  945 
pages,  354  text-illustrations,  and  7  chromo-lithographic  plates.  Cloth, 
;$5.00  net;  Sheep  or  Half  Morocco,  $6.50  net. 

WITH  154  TCXT-ILLUSTRATIONS  AND  7  COLORED  PLATES 

THE  STANDARD  AUTHORITY 

Dr.  deSchweinitz' s  book  has  long  been  recognized  as  a  standard  authority 
upon  eye  diseases,  the  reputation  of  its  author  for  accuracy  of  statement  placing  it 
far  in  the  front  of  works  on  this  subject.  For  this  edition  Dr.  deSchweinitz  has 
subjected  his  book  to  a  most  thorough  revision.  Fifteen  new  subjects  have  been 
added,  ten  of  those  in  the  former  edition  have  been  rewritten,  and  throughout  the 
book  reference  has  been  made  to  vaccine  and  serum  therapy,  to  the  relation  of 
tuberculosis  to  ocular  disease,  and  to  the  value  of  tuberculin  as  a  diagnostic  and 
therapeutic  agent. 

The  text  is  fully  illustrated  with  black  and  white  cuts  and  colored  plates,  and 
in  every  way  the  book  maintains  its  reputation  as  an  authority  upon  the  eye. 


PERSONAL  AND  PRESS  OPINIONS 


Samuel  Theobald,  M.D.> 

Clinical  Professor  of  Ophthalmology,  Johns  Hopkins  University,  Baltimore. 
"  It  is  a  work  that  I  have  held  in  high  esteem,  and  is  one  of  the  two  or  three  books  upon 
the  eye  which  I  have  been  in  the  habit  of  recommending  to  my  students  in  the  Johns  Hopkins 
Medical  School." 

Uuiversily  of  Pennsylvania  Medical  Bulletin 

"  Upon  reading  through  the  contents  of  this  book  we  are  impressed  by  the  remarkable 
fulness  with  which  it  reflects  the  notable  contributions  recently  made  to  ophthalmic  literature. 
No  important  subject  within  its  province  has  been  neglected." 

Johns  Hopkins  Hospital  Bulletin 

"  No  single  chapter  can  be  selected  as  the  best.  They  arc  all  the  product  of  a  finished 
authorship  and  the  work  of  an  exceptional  ophthalmologist.  The  work  is  certainly  one  of  the 
best  on  ophthalmology  extant,  and  probably  the  best  by  an  American  author." 


SAUXDERS'    BOOKS  OX 


Bnihl,  Politzer,  and  Smith's 


Otoloc^y 


Atlas  and  Epitome  of  Otology.  By  Gustav  Bruhl,  M.  D.,  of 
Berlin,  with  the  collaboration  of  Professor  Dr.  A.  Politzer,  of 
Vienna.  Edited,  with  additions,  by  S.  MAcCrEX  Smith,  M.D.,  Pro- 
fessor of  Otology  in  the  Jefierson  Medical  College,  Philadelphia. 
With  244  colored  figures  on  39  lithographic  plates,  99  text  illustra- 
tions, and  292  pages  of  text.     Cloth,  $3.00  net     In  Sounders'  Hand- 

Atlas  Serus, 

INCLUDING  ANATOMY  AND  PHYSIOLOGY 

The  work  is  both  didactic  and  clinical  in  its  teaching.  A  special  feature  is 
the  very  complete  exposition  of  the  minute  anatomy  of  the  ear.  a  working  knowl- 
edge of  which  is  so  essential  to  an  intelligent  conception  of  the  science  of  otology*. 
The  association  of  Professor  Politzer  and  the  use  of  so  many  valuable  specimens 
from  his  notably  rich  collection  especially  enhance  the  value  of  the  treatise.  The 
work  contains  everything  of  importance  in  the  elementary-  study  of  otology. 

Ckmmmot  J.  Blake.  M.D.. 

Prffessor  ef  Otj4^gy  im  Harvard  Vmiferntr  MeJua/  ScJkif*/.  BosUm. 

"  The  most  complete  work  of  its  kind  as  yet  published,  and  ooe  commending  itself  to  botti 
the  student  and  the  teacher  in  the  character  and  scope  of  its  illnstratiotts." 

Haab  and  deSchweinitz's 
Operative  Ophthalmolo{[y 

Atlas  and  Epitome  of  Operative  Ophthalmology.      By  Dr.  O. 

Haab.  of  Zurich.  Edited,  with  additions,  by  G.  EL  de  Schweixitz, 
M.  D^  Professor  of  Ophthalmology'  in  the  Universit>'  of  PennsyK-ania. 
With  30  colored  lithographic  plates,  1 54  text-cuts,  and  375  pages  of 
text,     /h  Saunders  Hand-Atlas  Snits.     Cloth.  $3.50  net 


Dr.  Haab's  .\tUs  of  Operatire  Ophthalmology  will  be  found  as  beautcfiil  and 
as  practical  as  his  two  former  atlases.  The  work  represents  the  author' s  thirty 
yeais'  experience  in  eye  wori^.  The  \-arious  operative  intenentions  are  described 
with  all  the  precision  and  clearness  that  such  an  experience  brings.  Recoigniziiig 
the  £ict  that  mere  verbal  descriptions  are  frequentlr  insufficient  to  give  a  dear 
idea  of  operative  procedures.  Dr.  Haab  has  taken  particular  care  to  illostimte 
plainly  the  di^erent  parts  of  the  operations. 


"  The  descr.pii:s>  oc  the  vancus  c  perditions  are  so  dear  aad  fall  that  ibe  vd'hok  can  wefl 
bold  piace  with  voce  pretenooos  text-books." 


DISEASES  OF  THE  EYE. 


Haab  and  DeSchweinitz's 
External  Diseases  qf  the  Eye 


Atlas  and  Epitome  of  External  Diseases  of  the  Eye.     By  Dr.  O. 

Haab,  of  Zurich.  Edited,  with  additions,  by  G.  E.  deSchweinitz, 
M.  D.,  Professor  of  Ophthalmology,  University  of  Pennsylvania.  With 
lOi  colored  illustrations  on  46  lithographic  plates  and  244  pages  of 
text     Cloth,  $3.00  net.     ///  Saunders'  Hand-Atlas  Series. 

THE  NEW   (3d)   EDITION 

Conditions  attending  diseases  of  the  external  eye,  which  are  often  so  complicated, 
have  probably  never  been  more  clearly  and  comprehensively  expounded  than  in 
the  forelying  work,  in  which  the  pictorial  most  happily  supplements  the  verbal 
description.     The  price  of  the  book  is  remarkably  low. 

The  Medical  Record,  New  York 

"  The  work  is  excellently  suited  to  the  student  of  ophthalmology  and  to  the  practising 
physician.     It  cannot  fail  to  attain  a  well-deserved  popularity." 

Haab  and  DeSchweinitzV 

Ophthalmoscopy 


Atlas  and  Epitome  of  Ophthalmoscopy  and  Ophthalmoscopic 
Diagnosis.  By  Dr.  O.  Haab.  of  Zurich.  Edited,  with  addition.s,  by 
G.  E.  deSchweinitz,  M.  D.,  Professor  of  Ophthalmology,  University 
of  Pennsylvania.  With  152  colored  lithographic  illustrations  and  92 
pages  of  text.     Cloth,  ^3.00  net.     ///  Saunders'  Hand-Atlas  Series, 

THE  NEW  (2d)   EDITION 

The  great  value  of  Prof.  Haab*s  Atlas  of  Ophthalmoscopy  and  Ophthalmo- 
scopic Diagnosis  has  been  fully  established  and  entirely  justified  an  English 
translation.  Not  only  is  the  student  made  acquainted  with  carefully  prepared 
ophthalmoscopic  drawings  done  into  well-executed  lithographs  of  the  most  im- 
portant fundus  changes,  but,  in  many  instances,  plates  of  the  microscopic  lesions 
are  added.     The  whole  furnishes  a  manual  of  the  greatest  possible  service. 

The  Lancet.  London 

"We  recommend  it  as  a  work  that  should  be  in  the  ophthalmic  wards  or  in  the  library  of 
every  hospital  into  which  ophthalmic  cases  are  received." 


6  S.-l  V.VDJiA'S'  BOOK'S  ON 

Cradle's 
Nose,  Pharynx,  and  Ear 

Diseases  of  the  Nose,  Pharynx,  and  Ear.     Hy   Henrv  Gradu 
M.  D.,  Professor  of  Ophthalmology  and  Otology,  Northwestern   UniJ 
versity   Medical   School,  Chicago,     Handsome   octavo  of  547   pages 
illustrated,  including  two  full-page  plates  in  colors.     Cloth.  ^3.50  nei 

INCLUDING  TOPOGRAPHIC  ANATOMY 

This  volume  presents  diseases  of  the  Nose.  Pharynx,  and  l-!ar  as 
has   seen   them   durirn;   an   experience  of   nearly    Iwenty-live   years. 
answered  in  detail  those  questions  regarding  the  course  and  outcome  of  diseases^ 
which  cause  the  less  experienced  observer  the  most  ajuLtety  in  an  individual  c 
Topographic  anatomy  has  been  accorded  liberal  space. 

Peiini)rlv«nu  Medic&l  Journal 

'*'nijs  a  the  mosi  practical  volume  on  the  nose,  pharynx,  and  ear  that  hu  appeared 
recpntly.  ...  It  i;  eiaclly  vvhnl  l)ie  Ifss  riperienced  observer  needi,  ta  it  avoids  (tie  confusion 
mciclfnt  10  H  calegorical  slalcmenl  of  everybotlys  opiniiin." 

Kyle's 
Diseases  of  Nose  and  Throat  j 


Diseases  of  the  Nose  and  Throat.     By  D.  Bkadgn  Kvle,  M.  DJ 
Professor   of  Laryngology  in   the   Jefferson    Medical    College,  Phila-J 
delphia.      Octavo,    797   pages;   with    219   illustrations,  26   in   coIorar.rl 
Cloth,  £4.00  net;  Half  Morocco,  ^5.50  net, 

THE    NEW   (4th)    EDITION  ' 

Four  large  editions  of  this  excellent  work  fully  testify  to  its  practical  value. 
In  this  edition  the  author  has  revised  the  text  thoroughly,  bringing  it  absolutely 
down  to  dale.     With  [he  practical  purpose  of  the  book  in   mind,  extended  can.-- 
sideration  has  been  given  to  treatment,  each  disease  being  considered  In  full,  ui4l  i 
definite  courses  being  laid  down  lo  meet  special  conditions  and  symptoms. 
PenmylvBitia  Me^ftl  Jounul 

"  Dr.  Kyle's  crisp,  teisi?  diction  has  enijiled  the  indusian  of  all  ni^cdfu)  nose  anil 
knowledge  in  this  book.    The  practical  man,  be  he  ipecutl  or  fjenenl,  will  not  search  ia  vi 
far  aiiylhiog  he  needs." 


EVE,    EAR,    NOSE,   AND    THROAT. 


GET  Jk  •  THE  NEW 

THE    BEST  S\  in  C  n  C  Si  II  STANDARD 

Illustrated  Dictionary 

The  New  (5th)  Edition— Adopted  by  U.  S.  Army 

The  American  Illustrated  Medical  Dictionary.    A  new  and  com- 

|Jete  dictionary  of  the  terms  used  in  Medicine,  Surgery,  Dentistry, 
Pharmacy,  Chemistry,  and  kindred  branches ;  with  over  loo  new  and 
elaborate  tables  and  many  handsome  illustrations.  By  W.  A.  Newman 
DoRLAND,  M.  D.,  Editor  of  "  The  American  Pocket  Medical  Diction- 
ary." Large  octavo,  nearly  876  pages,  bound  in  full  flexible  leather. 
Price,  ^4.50  net;  with  thumb  index,  $^.00  net. 

A  KEY  TO  MEDICAL  LITERATURE— WITH  2000  NEW  TERMS 

This  dictionary  is  the  "new  standard.**  It  defines  hundreds  of  the  newest 
terms  not  defined  in  any  other  dictionary — bar  none.  These  terms  are  live, 
active  words,  taken  right  from  modern  medical  literature. 

Howard  A.  Kelly,  M.  D., 

Professor  of  Gynecologic  Surgery^  Johns  Hopkins  University,  Baltimore 
"  Dr.  Dorland's  Dictionary  is  admirable.     It  is  so  well  gotten  up  and  of  such  convenient 
site.     No  errors  have  been  found  in  my  use  of  it." 

Theobald's  Prevalent  Eye  Diseases 


Prevalent  Diseases  of  the  Eye.  By  Samuel  Theobald,  M.  D., 
Clinical  Professor  of  Ophthalmology  and  Otology,  Johns  Hopkins 
University.  Octavo  of  5  50  pages,  with  2 19  text-cuts  and  several  colored 
plates.     Cloth,  $4.50  net ;  Half  Morocco,  $6,00  net. 

THE    PRACTITIONER'S    OPHTHALMOLOGY 

With  few  exceptions  all  the  works  on  diseases  of  the  eye,  although  written 
ostensibly  for  the  general  practitioner,  are  in  reality  adapted  only  to  the  specialist ; 
but  Dr.  Theobald  in  his  book  has  described  very  clearly  and  in  detail  ttiose  condi- 
tions, the  diagnosis  and  treatment  of  which  come  within  the  province  of  the  general 
practitioner.  The  therapeutic  suggestions  are  concise,  unequivocal,  and  specific. 
It  is  the  one  work  on  the  Eye  written  particularly  for  the  general  practitioner. 

Charles  A.  Oliver,  M.D.. 

Clinical  Professor  of  Ophthalmology,  Woman's  Medical  College  of  Pennsylvania, 

"  I  feel  I  can  conscientiously  recommend  it.  not  only  to  the  general  physician  and  medical 
student,  for  whom  it  is  primarily  written,  but  also  to  the  experienced  ophthalmologist.  Most 
surely  Dr.  Theobald  has  accomplished  his  purpose.'* 


EVE,   EAR,   NOSE.   AND    THROAT, 


de  Schweiiiite  and    HoUoway  cm  Palsating   Exoph- 
thalmos 

Pulsating  Exofhthalmos.  An  analysis  of  sixty-nine  cases  not  pre- 
viously analyzed.  By  George  E.  deSchweinitz,  M.  D.,  and  Thomas 
B.  HoLLOWAV,  M.  D.     Octavo  of  125  pages.     Cloth,  $2.00  net 

This  monograph  consists  of  an  analysis  of  sixty -nine  cases  of  this  affection 
not  previously  analyzed.  The  therapeutic  measures,  surgical  and  otherwise, 
which  have  been  employed  are  compared,  and  an  endeavor  has  been  made 
to  determine  from  these  analyses  which  procedures  seem  likely  to  prove  of 
the  greatest  value.  It  is  the  most  valua^e  contribution  to  ophthalmic  liter- 
ature within  recent  years. 


"  Tlw  book  deals  very  thoroochly  with  the  whole  sabject  and  in  k  the  dumk  complete  accoant  ol 
Che  dkeaae  will  be  found." 


Jackson  cm  tiie  Eye  The  New  (ad)  dfitioo 

A  BIanual  of  the  Diagnosis  and  Treatment  of  Diseases  of  the 
Eye.  By  Edward  Jackson,  A.  M.,  M.  D,  Professor  of  Ophthahnology, 
University  of  Colorado.  i2mo  volume  of  615  pages,  with  184  beautiiiil 
illustrations.     Cloth,  $2.50  net 

The  Medkml  Record,  New  York. 

"  It  IB  truly  an  admirable  work.  .  .  .  Written  in  a  dear,  ooadw  BaBaer,  it  bears  evidence  of  the 
anther's  cooBprcheneive  graap  of  the  sobject.  The  term  '  makmm  in  panro '  u  an  appropriate  one  to 
apply  to  this  work." 

Grant  cm  Pace*  Moutiit  and  Javrs 

A  Text-Book  of  the  Surgical  PRiNapixs  and  Surgical  Diseases 
OF  THE  Face,  Mouth,  and  Jaws.  For  Dental  Students.  By  H.  Horace 
Grant,  A.  M.,  M.  D.,  Professor  of  Surgery  and  of  Qinical  Surgery, 
Hospital  College  of  Medicine,  Louisville.  Octavo  of  231  pages,  with 
68  iUustrations.     Cloth,  $2.50  net 

Friedrich  and  Curtis  on  Nose*  Larynx*  and  Ear 

RhINOLOGY,   LARYNGOLOGy,  AND   OtOLOGY,   AND   ThEIR    SiGNinCANCE 

IN  General  Medione.  By  Dr.  E.  P.  Friedrich,  of  Leipzig.  Edited 
by  H.  HoLBROOK  Curtis,  M.  D.,  Consulting  Surgeon  to  the  New  York 
Nose  and  Throat  Hospital.  Octavo  volume  of  350  pages.  Qoth, 
$2.50  net. 


URINE  AND  IMPOTENCE. 


Ogden  on  the  Urine 


Clinical  Examination  of  Urine  and  Urinary  Dias^osis.  A  Clinical 
Guide  for  the  Use  of  Practitioners  and  Students  of  Medicine  and  Sur- 
gery. By  J,  Bergen  Ogden,  M.  D.,  Medical  Chemist  to  the  Metro- 
politan Life  Insurance  Company,  New  York.  Octavo,  418  pages,  54 
text  illustrations,  and  a  number  of  colored  plates.     Cloth,  JI3.00  net. 

THE  NEW  (3d)  EDITION 

In  this  edition  the  work  has  been  brought  absolutely  down  to  the  present  day. 
Urinary  examinations  for  purposes  of  life  insurance  have  been  incorporated,  because 
a  large  number  of  practitioners  are  often  called  upon  to  make  such  analyses. 
Special  attention  has  been  paid  to  diagnosis  by  the  character  of  the  urine,  the 
diagnosis  of  diseases  of  the  kidneys  and  urinary  passages ;  an  enumeration  of  the 
prominent  clinical  symptoms  of  each  disease  ;  and  the  peculiarities  of  the  urine 
in  certain  general  diseases. 

The  Lancet.  London 

"  We  consider  this  manual  to  have  been  well  compiled ;  and  the  author's  own  experience, 
so  clearly  stated,  renders  the  volume  a  useful  one  both  for  study  and  reference." 

Pilcher's 
Practical  Cystoscopy 

Practical  Cystoscopy.  By  Paul  M.  Pilcher,  M.  D.,  Consulting 
Surgeon  to  the  Eastern  Long  Island  Hospital.  Octavo  of  400  pages, 
with  200  illustrations. 

READY  IN  JANUARY 


This  new  book  is  the  most  practical  work  on  this  subject  yet  publishec^  The 
great  importance  of  cystoscopic  examinations  demands  that  every  practitioner  be 
thoroughly  familiar  with  the  technic  of  cystoscopy  and  the  interpretation  and 
significance  of  cystoscopic  findings.  Dr.  IMlcher  is  a  practical  man,  widely 
experienced  in  private  and  hospital  clinical  work,  and  ever>'  page  of  his  book 
reflects  this  practical  knowledge.  It  is  a  book  you  must  have  to  be  pro[)erly 
equipped. 
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StelwagonV 
Diseases  of  the  Skin 


A  Treatise  on  Diseases  off  tlie  5kin.  By  Hexrv  W.  Stelwagon, 
M.  D.,  Ph.  D.,  Professor  of  Dermatolog}'  in  the  Jefferson  Medical 
ColIe«;e,  Philadelphia.  Octavo  of  1 195  pages,  with  289  text-cuts  and 
34  plates.     Cloth,  §6.00  net ;  Half  Morocco,  $7.50  net. 

RECENTLY  ISSUED -THE  NEW  (Mi)  EDITION 

The  demand  for  ^\t  editions  of  thb  work  in  a  period  of  five  years  indicates 
the  practical  character  of  the  hook.  In  this  edition  the  articles  on  Framhesia, 
Oriental  Sore,  and  other  tropical  diseases  have  been  entirely  rewritten.  The  new 
subjects  include  Verruga  Peruana,  Leukemia  Cutis,  Meralgia  Paraesthetica,  Dhobie 
Itch,  and  Uncinarial  Dermatitis. 

George  T*  Elfiot*  M.  D.»   Professor  of  Dermatolc^^  Cornell  Unrversiiy. 

**  It  is  a  book  that  I  recommend  to  my  class  at  Cornell.  l>ecause  f'>r  conservative  judgment, 
for  accurate  observation,  and  for  a  thorough  appreciation  of  the  essential  position  of  derma- 
tology. I  think  it  holds  first  place." 


Schamberg's  Diseases  (gf  the  Skin 

ond  £niptive  Pevers 


Diaceses  of  the  5kln  and  the  Eruptive  Pdvcrs.  By  Jay  F.  5k:HAMBER6, 
M.  D. ,  Professor  of  Dermatology-  and  the  Infectious  Eruptive  Diseases.  Philadel- 
phia Polyclinic.     Octavo  of  534  pages,  illustrated.     Cloth.  53.00  net. 

THE  CUTANEOUS  BiANITESTATIONS  Or  ALL  DISEASES 

"The  acute  eruptive  fevers  con:ititute  a  valuable  contribution,  the  statements  made 
emanating  from  one  who  has  studied  these  diseases  in  a  practical  and  thorough  manner  from 
the  standpoint  of  cutaneous  medicine.  .  .  .  The  views  expresst>d  on  .il!  topi«.s  are  con- 
servative,  safe  to  follow,  and  practical,  and  are  well  abreast  of  the  knowU'dge  of  the  present 
time,  both  as  to  general  and  special  pathology,  etiology,  and  treatment." — AmerujM  Jimmai 
of  Mtdual  6ci€nc€S, 


GENITO-VRINARV   AND    NOSE.     TIIHOAT.     ETC.  ii 

Greene  and  Brooks' 
Genito-Urinary  Diseases 

Diseases  of    the   Oenlto-Urlnary  Organs  and  the  Kidney.     By 

Robert  H.  Gkkene,  M.  D..  Professor  of  Geiiito-Uriiiarj'  Surgerj'  at 
Fordham  University ;  and  Habluw  Bkooks,  M.  D.,  Assistant  Pro- 
fessor of  Clinical  Medicine,  University  and  Bellevue  Hospital  Medical 
School.  Octavo  of  605  pages,  illustrated.  Cloth.  $5.00  net;  Half 
Morocco,  go. 50  net. 

THE  NEW    (3d)     EDITION 

This  new  work  presents  hoik  the  medkal  and  surghiil  sidts.  Designed  as  a 
work  of  quick  reference,  it  has  been  written  in  a  clear,  condensed  slyle,  so  ihat 
the  information  can  be  readily  grasped  and  retained.  Kidnfy  diseaii-s  are  very 
elaborately  detailed. 


Gleason  on  Nose,  Throat, 
and  Ear 

A   Manual   of   Diseases  of   the   Nose,  Throat,  and   Ear.     By  E. 

Baldwin  Gleason.  M.  D.,  LL.  D..  Clinical  Professor  of  Otology, 
Medico-Chirurgical  College,  Philadelphia.  lamo  of  556  pages,  pro- 
fusely illustrated.     Flexible  leather,  $2.50  net. 


JUST  READY— THE  NEW  (3ld|   EDITION 


Methods  of  treatment  hate  been  simplified  as  much 
most  instances  only  those  methods,  drugs,  and  operatio 
which  have  proved  beneficial.  A  valuable  feature  cons 
formulas. 
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American  Text-Book  of   Genito-Urinary  Diseases,  Syphilis,  and 

Diseases  of  the  5kin.  Edited  by  L.  Bolton  Bangs.  M.  D..  and 
W.  A.  Hardaway,  M,  D.  Octavo.  1229  pages,  300  engravings,  20 
colored  plates.     Cloth,  ^7.00  net. 
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Holland's  Medical 
Chemistry  and  Toxicology 

A  Text-Book  of  Medical  Chemistry  and  Toxicolosy.  By  James 
W.  Holland,  M.  D.,  Professor  of  Medical  Chemistry  and  Toxicology, 
and  Dean,  Jefferson  Medical  College,  Philadelphia.  Octavo  of  655 
pages,  fully  illustrated.     Cloth,  $3.00  net 

THE  NEW  (ad)  EDITION 

Dr.  Holland* s  work  is  an  entirely  new  one»  and  is  based  on  his  forty  years* 
practical  experience  in  teaching  chemistry'  and  medicine.  It  has  been  subjected  to 
a  thorough  revision,  and  enlarged  to  the  extent  of  some  sixt\'  pages.  The  additions 
to  be  specially  noted  are  those  relating  to  the  electronic  theory-,  chemical  equilib- 
rium,  Kjeldahl's  method  for  determining  nitrogen,  chemistry-  of  foods  and  their 
changes  in  the  body,  synthesis  of  proteins,  and  the  latest  improvements  in  urinary 
tests.     More  space  is  given  to  toxicology'  than  in  any  other  text-book  on  chemistr>*. 


"  Its  statements  are  clear  and  terse :  its  illustrations  well  chosen :  its  development  logical, 
systematic,  and  comparatively  easy  to  follow.  .  .  .  We  heartily  commend  the  work." 

Grtinwald  and  Newcomb's 
Mouth,  Pharynx,  and  Nose 

Atlas  and  Epitome  of  Diseases  of  the  Mouth,  Pliarynx,  and 
Nose.  By  Dr.  L.  Grunwald.  of  Munich.  From  the  Second  Reinsed 
and  Enlarged  German  Eiiition.  Edited,  with  addition.s.  by  James  E. 
Newcomb,  M.  D.,  Instructor  in  I^r>'ngolog}%  Cornell  University  Medical 
School.  With  102  illustrations  on  42  colored  litho^jraphic  plates,  41 
text-cuts,  and  219  pages  of  text.  Cloth,  ^3.00  net.  In  Saundtrs* 
Hand-Atlas  Series. 

INCLUDING  ANATOMY  AND  PHYSIOUXSY 

In  designing  this  atlas  the  needs  of  both  student  and  practitioner  were  kept 
constandy  in  mind,  and  as  far  as  possible  typical  cases  of  the  various  diseases 
were  selected.  The  illustrations  are  described  in  the  text  in  exactly  the  same  way 
as  a  practised  examiner  would  demonstrate  the  objective  findings  to  his  class. 
The  illustrations  themselves  are  numerous  and  exceedingly  well  executed.  The 
editor  has  incorporated  his  own  valuable  experience,  and  has  also  included  exten- 
sive notes  on  the  use  of  the  active  principle  of  the  suprarenal  bodies. 

American  Medidne 

••  Its  conciseness  without  sacrifice  of  clearness  and  thoroughness,  as  well  as  the  excellence 
of  text  and  illustrations,  are  commendable." 
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Mracek  and  Stelwagon's 
Diseases  of  the  Skin 

Atlas  and  Epitome  of  Diseases  of  the  Skin.  By  Prof.  Dr.  Franz 
Mracek,  of  Vienna.  Edited,  with  additions,  by  Henry  W.  Stelwagon, 
M.  D.,  Professor  of  Dermatology  in  the  Jefferson  Medical  College, 
Philadelphia.  With  yj  colored  plates,  50  half-tone  illustrations,  and 
280  pages  of  text.     In  Saunders^  Hand- Atlas  Series.  Clo.,;J4.oonet 

THE    NEW   (2d)   EDITION 

This  volume,  the  outcome  of  years  of  scientific  and  artistic  work,  contains, 
together  with  colored  plates  of  unusual  beauty,  numerous  illustrations  in  black, 
and  a  text  comprehending  the  entire  field  of  dermatology.  The  illustrations  are 
all  original  and  prepared  from  actual  cases  in  Mracek' s  clinic,  and  the  execution 
of  the  plates  is  superior  to  that  of  any,  even  the  most  expensive,  dermatologic 
atlas  hitherto  published. 

American  Journal  of  the  Medical  Sciences 

"  The  advantages  which  we  see  in  this  book  and  which  recommend  it  to  our  minds  are: 
First,  its  handiness ;  secondly,  the  plates,  which  are  excellent  as  regards  drawing,  color,  and  the 
diagnostic  points  which  they  bring  out." 

Mracek  and  Bangs' 
Syphilis  and  Venereal 

Atlas    and   Epitome  of    Syphilis    and   the   Venereal   Diseases. 

By  Prof.  Dr.  F'ranz  Mracek,  of  Vienna.  Edited,  with  additions,  by 
L.  Bolton  Bangs,  M.  D.,  late  Prof,  of  Genito-Urinary  Surgery,  Univer- 
sity and  Bellcvue  Hospital  Medical  College,  New  York.  With  71 
colored  plates  and  1 22  pages  of  text.  Cloth,  JI3.50  net.  In  Saunders* 
Hand-Atlas  Scries. 

CONTAINING   71  COLORED  PLATES 

According  to  the  unanimous  opinion  of  numerous  authorities,  to  whom  the 
original  illustrations  of  this  book  were  presented,  they  surpass  in  beauty  anything 
of  the  kind  that  has  been  produced  in  this  field,  not  only  in  Germany,  but 
throughout  the  literature  of  the  world. 

Robert  L.  DicJdnion,  M.  D., 

Art  Editor  of  "  The  Armrican  Text-Book  of  Obstetrics"  . 
"  The  book  that  appeals  instantly  to  me  for  the  strikingly  successful,  valuable,  and  graphic 
character  of  its  illustrations  is  the  '  Atlas  of  Syphilis  and  the  Venereal  Diseases.'     I  know  of 
nothing  in  this  country  that  can  compare  with  it." 
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Wells*  Chemical  P&tholo^ 

Chemical  Pathology.  Being  a  discussion  of  General  Path- 
ology from  the  Standpoint  of  the  Chemical  Processes  Involved. 
By  H.  Gideon  Wells,  Ph.  D.,  M.  D.,  Assistant  Professor  of 
Pathology  in  the  University  of  Chicago.  Octavo  of  549  pages. 
Cloth,  ^^3.25  net ;  Half  Morocco,  $^7$  net 

Dr.  Wells  here  concisely  presents  the  latest  work  systematically  con- 
sidering the  subject  of  general  pathology  from  the  standpoint  of  the  chemical 
processes  involved.  Special  chapters  are  devoted  to  Diabetes  and  to  Uric- 
acid  Metabolism  and  Gout, 

Wm.  H.  Welch,  M.  D„  Professor  of  Pathology ^  Johns  Hopkins  University, 

"  The  work  fills  a  real  need  in  the  English  literature  of  a  very  important  subject,  and 
I  shall  be  glad  to  recommend  it  to  my  students." 


The  New  (2d)  Edition 


Saxe*s  Urinalysis 

Examination  of  the  Urine.  By  G.  A.  De  Santos  Saxe,  M.  D.. 
Instructor  in  Genito-Urinary  Surgery,  York  Post-graduate  Medical 
School  and  Hospital.  i2mo  of  448  pages,  fully  illustrated. 
Cloth,  ;Ji.7S  net. 

This  work  is  intended  as  an  aid  in  diagnosis,  by  interpreting  the  clinical 
significance  of  the  chemic  and  microscopic  urinary  findings. 

Frandt  Carter  Wood,  M.  D,,    Adjunct  Professor  of  Clinical  Pathology y  Columbia  Uni- 
versity. 

"  It  seems  to  me  to  be  one  of  the  best  of  the  smaller  works  on  this  subject ;  it  is, 
indeed,  better  than  a  good  many  of  the  larger  ones." 

deSchweinitz  and  Randall  on  the  Eye*  Ear* 
Nose»  and  Throat 

American  Text-Book  of  Diseases  of  tlie  Eye,  Ear,  Nose,  and 
Tliroat.  Edited  by  G.  E.  de  Schweinitz,  M.  D.,  Professor  of 
Ophthalmology  in  the  University  of  Pennsylvania ;  and  B.  Alex- 
ander Randall,  M.  D.,  Clinical  Professor  of  Diseases  of  the  Ear 
in  the  University  of  Pennsylvania.  Imperial  octavo,  1251  pages, 
with  766  illustrations,  59  of  them  in  colors.  Cloth,  II7.00  net ; 
Half  Morocco,  ;J8.50  net. 

Grisnwald  and  Grayson  on  the  Larynx 

Atlas  and  Epitome  of  Diseases  of  tlie  Larynx.    By  Dr.  L. 

Grunwald,  of  Munich.  Edited,  with  additions,  by  Charles  P. 
Grayson,  M.  D.,  Clinical  Professor  of  Laryngology  and  Rhinology, 
University  of  Pennsylvania.  With  107  colored  figures  on  44 
plates,  25  text-cuts,  and  103  pages  of  text.  Cloth,  ^2.50  net. 
In  Saunders'  Hatid- Atlas  Series. 
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American  Pocket  Dictionary  sixth  edition 

The  American  Pocket  Medical  Dictionary.    Edited  by  W.  A. 

Newman  Dorland,  M.  D.,  Editor  "  American  Illustrated  Medical 

Dictionary."     Containing  the  pronunciation  and  definition  of  the 

principal  words  used  in  medicine  and  kindred  sciences.    598  pages. 

Flexible  leather,  with  gold  edges,  |>i.oo  net;  with  thumb  index, 

|>i.2S  net 

James  W.  Holland.  M.  D., 

Professor  of  Afedical  Chemistry  and  Toxicology,  and  Dean,  Jefferson  Medical  College, 
Philadelphia, 

"  I  am  struck  at  once  with  admiration  at  the  compact  size  and  attractive  exterior.     1 
can  recommend  it  to  our  students  without  reserve." 

Stelwa^on's  Essentials  of  Skin  7th  Edition 

Essentials  of  Diseases  of  the  Skin.  By  Henry  W.  Stel- 
WAGON,  M.  D.,  Ph.D.,  Professor  of  Dermatology  in  the  Jeffer- 
son Medical  College,  Philadelphia.  Post-octavo  of  291  pages, 
with  72  text-illustrations  and  8  plates.  Cloth,  ^i.oo  net.  In 
Saunders*  Question- Compend  Series. 

The  Medical  Newt 

"  In  line  with  our  present  knowleflge  of  diseases  of  the  skin.  .  .  .  Continues  to  main- 
tain the  high  standard  of  excellence  for  which  these  question  compends  have  been  noted." 

Wolffs  Medical  Chemistry  New  (7th)  Edttton 

Essentials  of  Medical  Chemistry,  Organic  and  Inorganic. 
Containing  also  Questions  on  Medical  Physics,  Chemical  Physiol- 
ogy, Analytical  Processes,  Urinalysis,  and  Toxicology.  By  Law- 
rence Wolff,  M.  D.,  Late  Demonstrator  of  Chemistry,  Jefferson 
Medical  College.  Revised  by  A.  Ferree  Witmer,  Ph.  G.,  M.  D., 
Formerly  Assistant  Demonstrator  of  Physiology,  University  of 
Pennsylvania.  Post-octavo  of  222  pages.  Cloth,  |>i.oo  net.  /// 
Saunders^  Qucstion-Compend  Series. 

Martin's  Minor  Surgery,  Banda|(in^  and  the  Venereal 

Diseases  second  Edition,  Revised 

Essentials  of  Minor  Surgery,  Bandaging,  and  Venereal 
Diseases.  By  Edward  Martin,  A.  M.,  M.  D.,  Professor  of  Clin- 
ical Surgery,  University  of  Pennsylvania,  etc.  Post-octavo,  166 
pages,  with  78  illustrations.  Cloth,  ^i.oo  net.  In  Saunders* 
Question-Compend  Series. 

Vecki's  Sexual  Impotence  Third  edition 

The  Pathology  and  Treatment  of  Sexual  Impotence.  By 
Victor  G.  Vecki,  M.  D.  From  the  Second  Revised  and  Enlarged 
German  Edition.     i2mo  volume  of  339  pages.     Cloth,  ^2.00  net. 

Johns  Hopkins  Hospital  Bulletin 

•'  A  scientific  treatise  upon  an  important  and  much  neglected  subject.  .  .  .  The 
treatment  of  impotence  in  general  and  of  sexual  neurasthenia  is  discriminating  and 
judicious." 
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i6  URINE,  EYE,  EAR,  NOSE,  AND    THROAT. 

Wolfs  Examination  of  Urine 

A  Laboratory  Handbook  of  Physiologic  Chemistry  and 
Urine-examination.  By  Charles  G.  L.Wolf,  M.  D.,  Instructor  in 
Physiologic  Chemistry,  Cornell  University  Medical  College,  New 
York.   1 2mo  volume  of  204  pages,  fully  illustrated.  Cloth,  ^1.25  net 

British  Medical  Journal 

"  The  methods  of  examining  the  urine  are  very  fully  described,  and  there  are  at  the 
end  of  the  book  some  extensive  tables  drawn  up  to  assist  in  urinary  diagnosis." 

Jackson's  Essentials  of  Eye  Third  neviMd  Edition 

Essentials  of  Refraction  and  of  Diseases  of  the  Eye.  By 
Edward  Jackson,  A.  M.,  M.  D.,  Emeritus  Professor  of  Diseases  of 
the  Eye,  Philadelphia  Polyclinic.  Post-octavo  of  261  pages,  82  illus- 
trations.   Cloth,  $  1 .00  net    ///  Saunders'  Question- Compend  Series. 

Johns  H opldns  Hospital  Bulletin 

"  The  entire  ground  is  covered,  and  the  points  that  most  need  careful  elucidation 
are  made  clear  and  easy." 

Gleason's  Nose  and  Throat  fourth  edition.  Revised 

Essentials  of  Diseases  of  the  Nose  and  Throat.  By  E.  B. 
Gleason,  S.  B.,  M.  D.,  Clinical  Professor  of  Otology,  Medico- 
Chirurgical  College,  Philadelphia,  etc.  Post-octavo,  241  pages,  1 12 
illustrations.     Cloth,  $1.00  net.     /;/  Saunders*  Question  Cotnpends, 

The  Lancet.  London 

"  The  careful  description  which  is  given  of  the  various  procedures  would  be  sufficient 
to  enable  most  people  of  average  intelligence  and  of  slight  anatomical  knowledge  to 
make  a  very  good  attempt  at  laryngoscopy." 

Gleason's  Diseases  of  the  Ear  Third  Edition.  Revised 

EssENTiAi^  OF  Diseases  of  the  Ear.  By  E.  B.  Gleason,  S.  B., 
M.  D.,  Clinical  Professor  of  Otology,  Medico-Chirurgical  College, 
Phila.,  etc.  Post-octavo  volume  of  214  pages,  with  114  illustra- 
tions.    Cloth,  $1.00  net.     ///  Saunders'  Question- Compend  Series. 

Bristol  Medico-Chirur^al  Journal 

"  We  know  of  no  other  small  work  on  ear  diseases  to  compare  with  this,  either  in 
freshness  of  style  or  completeness  of  information." 

Wilcox  on  Genito-Urinary  and  Venereal  Diseases 

The  New  (ad)  CdHioa 

Essentials  of  Genito-Urinary  and  Venereal  Diseases.  By 
Starling  S,  Wilcox,  M.  D.,  Lecturer  on  Genito-Urinary  Diseases 
and  Syphilology,  Starling-Ohio  Medical  College,  Columbus.  i2mo 
of  321  pages,  illustrated.     Cloth,  jli.oo  net.     Saunders'  Compends. 

Stevenson's  Photoscopy 

Photoscopv  (Skiascopy  or  Retinoscopy).  By  Mark  D.  Stev- 
enson, M.  D.,  Ophthalmic  Surgeon  to  the  Akron  City  Hospital. 
i2mo  of  126  pages,  illustrated.  Cloth,  II1.25  neL 

Edward  Jackson,  M.  D.,  University  of  Colorado. 

"  It  is  well  written  and  will  prove  a  valuable  help.  Your  treatment  of  the  emergent 
pencil  of  rays,  and  the  part  falling  on  the  examiner's  eye,  is  decidedly  better  than  any 
previous  account." 
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